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?hi& report Is one of a series 'based on shipboard observation of elec« 
tya.'il:3S personnel aboard ships of the destroyer class, She titles of these 
.r?rs-:i.cv# ***d given, here msg with a brief indication of the content of each, 
#e<mi'i|^ restrictions do not permit the general circulation of all of these 
report^ 'but the acooa^anying list will help the reader place the present rfc- 
jar I i» ecstexfe. 

Is    jSjj^M-iSjl fflaseryat-ion of Electronics Personnel: 
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A general presentation of the problem^  its backgrounds  and th_e 
obaarvaticnal techniques which were employed, 

joard Observation of Electronica Pgrgormgls 
Detailed Descriptions of Obgeryatiojial Techniques. 

A report for the professional worker who desires precise de- 
tail regarding the forms and instructions used and the decisions 
underlying their selection,    She sueanarised data are provided 
in a classified supplement. 

3*    Shipbqard Observation £f Electronics Persoanel: 
Implications for the gaining of BlsctTOjiles PgrsonneJL. 

Various problems of training are formulated and related to the 
observational data.    (BBSTH1CIED) 

**»    ^ipboard Observation of Electronics PjrjsoanQl: 
Shipboard Activities of Biectronica technicians. 

Detailed accounts af the activities of electronics technicians 
are presented*    T<rpics such as the materials,,,  duties, problems, 
and future plans of the technicians are discussed. (SSSTB.IGTSD) 

<^iEil2S£fl i^BSAJtHlSi, S£ Electronics Personnel! 
Brief '.Descriptions of Belated Electronics Jobs* 

Th& jobs of the Sonarioan, Badarman, and Radioman are briefly 
described,    Ehe areas of overlap between these jobs and the job 
of the Iff are discussed*    (BSSTSIOTIS) 

^*    Shipboard Observation of Electronics Personnel: 
Implications for Certain Operational and Adainiftrative f-oblems* 

Problems of Shipboard.administration, pclicy, and the operation- 
al requirements of the electronics situation are related to the 
observational data,    (aESTBICOSD) 
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Shipboard Observation of Electronics Personnel; 
General Conclusions and Eecoms^adaticaE for further Eesearch. 

The objectives of the research are reexsmined and general conclu- 
sions ere drawn, Promising research, hypotheses and methods are 
presented, (RESTRICTED) 
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ABSTRACT - f% 

This report presents the following informations 

1. A brief summary of the duties of five electronics ratings! 
the -activities they perform; the responsibilities they have 
for various materials;; and the material*' they use, The five 

'•• • - electronics ratings discussed ar« ths electronics technician, 
.-sonarman, radarisan, radioman, and firs controlman. 

•s 

-> 

s 

2. A detailed description of the duties and activities of each 
Of the electronic.^.'.ratings in terms of proportions of the sen 
reporting each activity and estimates of the time devoted to 
each activity during various shipboard conditions; a detailed • 
description of the responsibilities of each of the ratings 
toward various materials! a description of the maintenance 
activities of each of the ratingsj and a description of the 
publications, tools, and test equipment- used by each rating* 

>»".,A discussion of the relationships aiaosg the ratings in terms, 
of their maintenance activities; their duties* tha-ir. &i*i-ri= f"\ 
"but-i-oa of shipboard sime, and a eeagj&risoa of the materials ^ 
which they use in connection with their Jobs, 



>;. ' ^la**?-*, 

RESTRICTED 
SECURITY INFORMATION 

2mS OF CONTENTS 

• 
* _     » 9 I    INTRODUCTION ................ 

II    SECTION I 

A SUMMARY 0? SHE JG3S OF TEE VARIOUS EHECIEONICS RATIOS 

Technician.  ............. 3 
* C e S * K * 8 • *  .       * « * 6 B 9 9 • • * 

•      c      *      »      P . . . g 

III SECTION II 

Electronics 
Sonax*maae „ 
Ra&armaa, , .   
Radioman, , 
Fir© Oontrolman. , 

e      * 

t      *       *       «     '# 

ft        *•*>*» 
•       ••••• 

DETAILED DESCRIPTIONS OP THE JOBS OP T^i ELECTRONIC 
RATTHGS 

Electronics Technician,  «  ,  . -. v •."" •  ...  ,  .   .  . .   7 
aon&riBan.  ..........   ........... fO 
Radarraan.   .   ..,   , „•,   •   ,  ,  .   ,   ,  .   t  .• .   .   ,  . .42 
Radioman.  ,5" 
Fire Oontrolman .   .   .  ,  .   .  ,  .   .  ...  fe .-. . v... ,69 

XT   SECTION III 

. .1 

.3 

INTERRELATIONSHIPS AMONG- ELECTRONIC RATINGS. ........ 83 

Introduction,  ,83 
Comparison of lisdntenance Activities, . , . , , ,84 
A Corap&rison of Selected Duiias ......... 86 
The Distribution of Total Shipboard Time. . . . .87 
A Comparative Analysis of Materials Used. ,•'; . ,92 
General Comments. .......... . . , , . .97 

APPENDIX 
A Procedure for Computing 'Jger Cent Timeg ........ 93 

-iii- 
EESTEICTED 



-3 

Egs*eaicaaa> 
eEwUBISt IKFCMA.TION 

««YJU 

Title Slit®. 

S3 Non-electrcnic Duties of BDs, **8 
f 

|                              Zh Suminary Diagram of the Allocation of ED's Time, 1*9 
i 

i           S5 Shipboard Activities of RMa. 5? 

2b Underway Watah Duties of HMs. $B 

j           2? General Quarters Duties of HMs. 59 

1            2S . Irport Wstch Activities of BMs. 6o 

j            29 Special Sea Detail Activities of Ms. 6l 

30 Activities Performed by Ms When not on Watch or b2 
at Battle Stations, 

31 Hon~eleet-roaie Duties of BMs* 6} 

32 Summary Diagram of the Allocation of SM's Time. 65 

33 Shipboard Activities of PCs. 70 

34 Underway Watch Duties of PCs* 71 

35 General Quarters Duties of PCs, 72 

36 laport ¥atch Activities of FCe» 73 

37 Special Sea Detail Activities of FGs. 73 

3S ' Activities Per*ornei by FCs When lot on Watch or jk 
•at Battle Station. 

39 Susiffiary Diagram of the Allocation of FCs Time* 75 
I 

HO A Cos^»ariso& of the Distribution of Each Bating13 S$ 
I                                               Total Shipboard Time. 

hi Percentage of Total Shipboard Time Devoted to %1 
Preventive Maintenance. 

^2 Percentage of Total Shipboard -Time Spent on 92 
I Hon»electr©nics Duties. 
a 

"oVi^mvr nrn-s: RIOTED 



SECURITY IOTOHKWriOH 

LIST GJ FKOT| 

1 Shipboard Activities of EJ!s. 8 

2 Underway Watch Duties of Els. 5 

3 Q-eneral Quarisrs Duties of ETs, 10 

4 Inport Watch Activities of Ef@, il 

5 Special Sea Detail Activiti©® of ETs. _ . 11 

6 Activities Performed by 23?a Mien Hot on Watch or , 13 
at Battle Station* 

7 Moa^eleotroaie Duties of ESs» 13 

8 Summary Diagram of the Allocation of KEss Tiaa. 15 

9 Shipboard Activities of SOa. 25 

10 Un&ereay Watch Duties of 50s. 26 

11 General Quarters Duties of 80s*. 2? 

12 inport Watch Activities of SOa. 28 

13 Special Sea Detail Activities of SOs. 2$ 

ik -••• Activities Performed by SOs Ihen lot on Watch or 30 
at Battle Station. 

15 Hon-electroaic Duties of SOs. 31 

iS Suasmary Diagram of the Allocation of SO'e Siae. 33 

17 Shipboard Activities of SPs. ^2 

• IS Underway Watch Duties of BDs. «*3 

19 General Charters Duties of BDs. ¥r 

S3. I.aport Watch Activities of BDs. U$ 

21 Special Sea Detfi&l Activities of BDs. J»6 

22 Activities Performed by BDs When lot on CIO Watch . kj 
..'  or at Battle Station, 

-v- 
USTBiOlSD 



*%^s~:*&^*~«tt^r. 

KSSTRIOTED 
SECURITY INPGRHaTIOH 

Figure   Title MMMMH~ " 

2,3 Hon-electronic Duties of KDs, *& 

2k Summary Diagram of the Allocation of KD's Time. ^$ 

25 Shipboard Activities of 1KB. 57 

26 Underway Watch Duties of BMs. 52 

2? General Quarters Duties of SMs. 59 

I j aS Inport Watch Activities of SMs. oO 
j 
I S9 Special Sea Detail Activities of EMs. 6l 
! 
I 30 Activities Performed by BMs When not oa Watch or ©2 
j at Battle Stations. 
j 

33- Non-electronic Duties of Ms.                  63 

I         32 Summary Diagram of the Allocation of EM1 a Time.    65 

33 Shipboard Activities of PCs.                   70 

3^ Underway Watch Duties-of PCs.                  7i              O 

i|         35 General garters Duties of PCs.                 72 

a         36 Inport Watch Activities of PG«.                 73 

I 
I         37 Special Sea Detail Activities of PCs.             73 

j         38 "Activities Perfor&ed by PCs When Hot on Watch or   7U 
i at Battle Station. 

3         39 Summary Diagram of the Allocation of PC's Time.     75 

,']         Uo A Comparison of the Distribution, of Sach Rating1 s   S9 
•i Total Shipboard Time. 

';         kl Percentage of Total Shipboard Time Devoted to      $1 
J Preventive Maintenance. 
I 

. j                       Ug Percentage of Total Shipboard Time Spent on                   92 
N0ja~electr02d.es Duties. •^ 

•$ •                                                                                                                        *   s 
si «*»? 

-vi~ 
EESTHICTED 



W»ttMW»a»BaL5i»iw»airnr3WMitTr»-^ia' 

SECURITY IHFQRHATIOH 

1181 OF TABLES 

6 

7 

g 

9 

10- 

11 

12 

13 

lU 

15 

T> /-= ,** A **» *3 (•»    tT «*«,*•    Ikfj*   1SW n     <s w"    **"^ fik   T>jff»'*»*'» ft*^ +• » «•»>•!•».    .«.•£•   T3W<9    WH'rt 
•ikWWWA   WWW     MOW  **       Wfclf        rtii*.  ^      U*-4"w*      W»*0     if   W,o  WWJ.Ai*V*^v       **.»       >»!AlU        t.L-4-V 

Keep Bach Hecord. 

Materials of Which ETs Maintain a Pull Allowance and 
the Percentage of the Group Reporting This Respon- 
sibility* 

Materials Ordered by Si's and the Percentage of the 
Group Reporting This Responsibility. 

Materials Inventoried by ETs and the Percentage of the 
Group Reporting Shis Responsibility. 

Materials Stored by Els and the Percentage of the 
Group Reporting This Responsibility, 

Materials Which ETs Check for Correctness and the 
Percentage of the Group Reporting This Responsibility. 

Publications ETs Use and the Percentage of ITa Who Use 
JJach Publication, 

Tools ETs Use and the Percentage of ETs Who Use Each 
Tool. 

Test Equipment ETs Use and the Percentage of ETs Who 
Use Each Piece of Test Equipment. 

Records Kept hy 60s and the Percentage of SOs Who Keep 
Each Record. 

Materials Stored 'by SOs and the Percentage of the 

Mt».t;9rials Filed by SOs and the Percentage of the. 
Group Reporting This Responsibility. 

Materials Which SOs Safeguard and the Percentage of 
the Group Reporting This Responsibility. 

Materials Which' SOs Check for Correctness and the 
Percentage of the Group Reporting This Responsibility. 

Publications SOs Use and the Percentage of SOs Who 
Use Each Publication. 

T> ft f'C 

1Q 
"V 

20 

20 

21 

21 

22 

23 

23 

2k 

37 

31 

3$ 

3S 

39„Ux> 

•pi 

•m 

~vii~ 
RESTRICTED 



RESTRICTED 
SECURITY IHPQEMATIOH 

1 

TABLE TITIiE 

vi 

1 

16 

17 

18 

19 

20 

21 

23 

pit 

25 

26 

2? 

31 

PAGE 
MMMMMMP 

Tools SOs Use and the Percent age of 60s Who Use Each iJO-Hl 
Tool. 

Test Equipment SOs Use and the Percentage of SOs Who Hi 
Use Each Piece of Test Equipment. 

Hecords Kept by RDs and the Percentage of IDs Who Keep 52 
Each, Becord. 

Materials Which. RDs Safeguard and the Percentage of the   53 
Group Reporting This Responsibility. 

Materials Which RDs Check for Correctness and the        53 
Percentage of the Group Reporting This Responsibility. 

Publications BDs "Use and the Percentage of RDs Who use   5^55 
Each Publication. 

Tools RDs Use and the Percentage of RDs Who Use Each      55 
Tool, 

Test Equipment RDs Use and the Percentage of RDs Who      5& 
Use Each Piece of Test Equipments 

Records Kept ~cy BMs and the Percentage of RMs Who Keep    64 
Each Record. 

Publications RMs Use and the Percentage of RMs Who Use    6S 
Each Publication. 

Tools BMs Use and the Percentage of RMs Who Use Each      6g 
Tool, 

Test Equipment RMs Use and the Percentage of RMs Who      69 
Use Each Piece of Test Equipment. 

Records Kept by PCs and the Percentage of PCs Who Keep    fB 
Each Becord. 

Frequencies With Which PCs (HblS) Indicated Responsi-     79 
bilities for Certain Materials. 

Publications PCs Use and the Percentage of POa Who       SO 
Use Each Publication*. 

Tools PCs Use and the Percentage of PCs Who Use Each    gO-Sl 
Tool. 

O 

-viii« 
RESTRICTED 

#V 

BaatdHIB^^yirjtawda 



RlS2?RIQggD 

H 

IEABL3 

33 

3^ 

35 

36 

37 

3S 

TIT330B 

SUest Equipment PCs Use and the Percentage of 
FCa Who Us a Each Piece of Test Equipment. 

A Summary of the Me.intenaB.ee Activities Per• 
formed by Electronics Batlags• 

She Percentages of Each Group Listing Various 
Duties Considered to be Most- Important. 

A Summary of the Records Kept by Electronics 
Ratings. 

PASS 

S1»S2 

87 

93 

A Summary of the Publications Used by Electronics  9^" 
Ratings* 

A Summary of the Tools Used by Electronics 
Ratlagse 

A Summary of the T©st Equipment Used by 
Electronics Eatings* 

95 

96 

$& 

«*i3C» 

RESTRICTED 

• 

-:.* 



">.:vv./"7->'?;':;'/';i,.,.''': 

RESTSIC5BD 

8HIPBCAED OBSERVATION 03- ELECTROS!CS P1BS01QSL; 

BRIEF HSSCRTPTION8 OF HBUTKD EISCTRCSIIOS JOBS. 

I IHTRODUCTIOH 

I 
I Shis report contains job descriptions of five major job classifications 

(electronics technician, sonarman, radarman, radioman, and. firs controlman) 
obtained aboard twenty ships of the destroyer type. Job descriptions which 
are specific to a single type of ship allow for a comparison between existing 
job descriptions which are applicable to the. Navy as a whole and the partic- 
ular job done on the type of ship studied, She present report presents job 

I information collected from shipboard electronics personnel. The men in the 
job report what they do, the materials and tools that thsy work with, and the 

I relationships that are found between the various rates and ratings. 

The data for this rsport were collected from several sources. A large 
part of the information came from a job questionnaire which was filled out by 
all of the men in each of the ratings except fire controlmen.  Another 
source was a check list completed oj  the lead petty officer of each rating. 

f"\s A third source was a partial analysis of a card sorting task in which the 
leading petty officer of each rating selected job activity statements which 
ne considered to best describe his job. A description of these sources may 
be found in Report 2 of this series. 

She data are presented in both textual and graphic form, and differences 
between rates within a rating and between ratios are pointed out,, Section I 
contains brief descriptions based on the detailed descriptions given in Sec- 
tion II. 

Section XI contains the detailed description of the duties, responsibil- 
ities, aaterials, and maintenance activities of the various ratings and esti- 
mates of temporal relationships of the various duties in the normal working t. 

i 
day of each rating. The temporal estimates are based an averages of esti- 
mates made by the men in each rating and, therefore, should not be taken as 
exact specifications of the time eadi man devotes to these duties, since there 
is a great deal of variability from individual to individual* Differences are 
reported concerning the proportions of men in each rate of a single rating 
v/ho report performing the various activities, but these should be taken as 

—w mm »i u *qmmtMm&*mmfw*iWWW* 'i 

% T ! 
/ la the case of fire cohtrolaen, a gelect gaisple was used. . The sample      '  | 

mainly consisted of the lead fire control technician on each ship. In a few 
instances, when the fire control technician was not available, the fire control- |. 
man who performed the most maintenance was selected. For this reason cars | 
should be exercised in generalizing from the information presented concerning | 
this rating. § 
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suggestive information only, especially lath© higher rates (second class or 
above), "because of the saallness of the saffiplea' in eachrate. The informa- 
tion is given largely for .the purpose of isjpXyisg possible differences which 
may exist between the various rates in each rating,' Third class petty officer 
arid seaman samples are sore nearly adequate for generalization to larger pop- 
ulations, and more weight msy he attached to the activities attributed to 

Section III contains comparisons between the five electronics ratings 
in terms of the duties in which they overlaps, and the activities which are 
specific to ana or more of the ratings. 

"<**Jr 
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A SUMMARY 0.? THE JOBS OP THE VARIOUS 
EuEOTEONXCS BATIHGS 

Shis section contains a "brief description of the duties, activities, and 
responsibilities of each of the five electronics ratings. It is presented to 
provide art overview of all-of the ratings and serve as an introduction to ths 
more detailed descriptions which are given in Section II. Reference is mad© 
to various materials,  tools,   and test equipment used,, 

M^tronics Technician. 

She duties that 3Ts perform may be divided into two types; electronics 
and non-electronics.    The electronics duties consist of corrective mainte- 
nance* preventive maintenance, and keeping records concerning radio receivers 
and transmitters,  radar equipment,  sonar equipment,  fire-control gear,  loran, 
IFF, radio teletype,  and,  in general,  any type of equipment which contains 
vacuum tubes.    Non-electronics duties refer to deck watches,  laundry details, 
and mess duties,    Duties are listed according to the amount of total ship- 
board time spent on them, with the first named duty requiring the most time. 
They are performed under all of the shipboard conditions {uneterisay watch,  in- 
port watch, general quarters,   etc.).    While performing the above duties, 33Ts 
have the responsibility for ordering,  inventorying,  and stowing such materials 
as spare parts,  tools,  test equipment, and instruction books.    They are also 
responsible for safeguarding the security of, and inserting published changes 
in equipment instruction books, maintenance bulletins and other publications* 

To assist them in their work, Els use such publications as Oommunica- ) 
tions Electronic Bjuletin5 Electron,  instruction books (general), '^AVBhip in- 
struction blSoTcsTfor each equipmentj  the Badar Maintenance Bulletin,  and text- 
books pertaining to electronics.    Si's use such tools ae screwdrivers,  long- I 
BOSS pliers, files,  wrenches,  and soldering guns*    They use such test equip- \ 
meat as the oscilloscope,   tube tester, voltmeter,  ohmmeter, frequency meter, 
signal generator,  and echo box.    STs keep many kinds of records such as fail- \l 
UT© T6T*orts-  slectrostic ©(JttiTjffleiil? histor3.©ss  fisld chaise records-  and soars I 
parts records.    In addition,   they prepare work orders and job  orders. \ 

t 
- ?. 

In maintenance, ETs diagnose electronic casualties, make major and minor 
repairs, supervise sad train personnel performing preventive and corrective 

T 
She description presented in this section does not include all of the I 

activities which were reported, nor all of the materials that are used by 1 
someone within a rating, but only these activities, duties, and responsibili- 1 
ties that have been reported ~hj  at least 25 psr cent of the men in a rating, •§; 
or "by at least one man on a majority of .the ships visited, m 

"t ~ ' m 
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maintenance, and superintend maintenance facilities.    They perform preventive 
maintenance and make adjustmenta on all electronics equipment except sonar. 
They also operate^ and calibrate all of the equipment except sonar and tele* 
type,    They shift frequencies on radio receivers and transmitters, radar 
equipment, fir® control gear, and IOTP,    They measure the gensiti%fity of radio 
receivers, radar equipment,  and IOTP, and they measure the selectivity of 
radio receivers.    They do preventive maintenance on and repair almost all 
kinds of test equipment. 

Sonaraan• 

Sonarmen operate sonar gear, perform non-electronic duties, do preven- 
tive maintenance, act as phone talkers, keep records, and perform corrective 
maintenance* These duties are listed in the order of the amount of.tetal 
©hipooard time spent at each, Hone of these activities is performed during 
all shipboard conditions, however sonar operating and phone talking are per- 
formed under all conditions except inport watch. SOs have the responsibility 
for ordering and inventorying sonar spare parts, and stowing spare parts and 
tools. They are also responsible for safeguarding the security of,.,-and..in- 
serting-published'changes in equipment instruct iu» books, maintenance bulle- 
tins, and other publications,* . 

SOs us© such publications as the Sonar Maintenance Bulletin, instruction 
books (general), NAVShips instruction books for each equipment, USF publica- 
tions, SUShipa manuals, and textbooks pertaining to electronics* Some of 
the common hand tools used are screwdrivers, long-nose pliers, alien wrenches, 
soldering guns, and files. They use s>uch test equipment as the tube tester, 
multimeter, oscilloscope, and signal generator* The records they keep in- 
clude operating logs; daily, weekly, and monthly equipment check lists; and 
various maintenance records such as failure reports and repair records. They 
prepare job and work orders in conjunction with their maintenance. 

O 

J 

In their maintenance activities, SOs operate, adjust, calibrate, shift 
frequencies, "and measure selectivity and sensitivity of sonar equipment. 
They perform preventive maintenance, make minor repairs, diagnose major cas- ' 
ualties, and make major repairs on this gear. In addition to this they super- 
vise and train-personnel performing preventive and corrective maintenance and 
superintend sonar maintenance facilities. 

Includes starts, stops, tun.es and makes normal operating adjustments. 
Operation of this typa will include both normal operctic-n and the operation 
Involved in testing and repairing the gear. 

••••, 

«= 
% 
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Radarman 

| 

I 

In the order of amount of total shipboard time spent on each activity, 
r&darmea operate radar and radio equipment, perform no a-electronic duties* 
act as phone ialkers.plot, keep records* and do preventive maintenance. They 
operate under all shipboard conditions and plot, perform phone talking acti- 
vities, and keep records during all conditions except inport watch* RDs file 
radio messages and dispatches when operating radio, and have the responsibil- 
ity of safeguarding the security of operation orders,, radio messages and dis- 
patches, and some publications. They are responsible for checking the cor- 
rectness of status "boards, radio messages and dispatches, and various pub- 
.lications. 

2Bs use such publications as US3? publications, general signal hooks, BAD 
series. JANAF publications, and ACP publications. They also use pencils, the 
BRT arm, dividers, and the nautical slide rule, The only coiaaon hand tool 
they use is the screwdriver. The only test equipment they use frequently is 
one echo box. They keep such records as radio logs, logs, equipment logs, 
dailys weakly, and monthly equipment check lists, and Htf logs. 

Radarmsn perform operating activities on radio transmitters and receiv- 
ers, radar equipment, ROM*, and 1ST gear* They adjust, calibrate and do pre- 
ventive maintenance on radar equipment* and they supervise and train person- 
nel performing preventive maintenance on this gear. They also prepare job 
and work orders in conjunction with their maintenance activities. 

Radioman 

t 
?. 

••- I 

Radiomen operate radio gear, perform non-electronic duties, keep records, 
do preventive maintenance, and act as phone talkers. These activities are 
listed in order of the amount of total shipboard time spent on each* Under 
all shipboard conditions they operate the radio equipment, handle messages, 
and do preventive maintenance* RMs have the responsibility of riling, dis- 
tributing, safeguard!^ the security of, and checking the correctness of radio 
messages and dispatches. 

Radiomen use such publications as JAHAP publications^ ACP publications, 
DHC publications, TJSF publications, instruction books (general), and JANS' 
publications. They use pencils and typewriters. The only tool they use is 
the screwdriver. They use such test equipment as tube tester, frequency 
meter, and the dummy antenna. They keep radio legs, radio operator recorder 
logs, operating logs, .and daily, weekly, and monthly equipment check lists. 

Daring maintenance activities they operate, adjust, do preventive main- 
tenance, supervise and train personnel performing preventive maintenance on 
radio receivers, transmitters, and teletype. They calibrate and shift fre- 
quencies of radio transmitters, and receivers, and make minor repairs on radio 
receivers. Xn conjunction with their maintenance activities, they prepare job 
orders. 
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v;s: 

fire ^j-trolaan 

Firs ee&trolaiea perform corrective saintenance,-preventive maintenance, 
operate fire ccmtrol gear and fire control radar B- perform non-electronic 

"duties, 'keep, records,  and act as phone talkers.    The.fQw .are responsible for 
ordering,  inventorying, and stewing tools,,  electronic spare parts, and teat 
equipment.    They are also responsible for filing,  safeguarding the security 
of, and inserting published changes in equipment instruction books, msinte- 
nan.ee bulletins.end. other publications* 

Fire coatrolaea use each publications as textbooks pertaining to elec- 
tronics,  Instruction books (general), MVShips instruction books 'for each 
equipment,  and BUShips manuals.    Among the tools they use are screwdrivers, 
long-nose pliers,  alien wrenches,  files, hammers,   drills,  tap and dies, and 
reamers*    They use such test 'equipment as the analyser, megger,  oscilloscope, 
.tube tester, voltmeter,  echo box, and galvanometer,    They keep equipment logs, 
equipment check lists,  repair records*  failure reports, and alteration re- 
cords* 

O 

la their maintenance activities they operate,  adjusts  make minor re- 
pairs,  calibrate,  do preventive maintenance,  diagnose major casualties, and 
make major repairs'on fire control gear.    In addition they supervise and 
train personnel performing preventive and corrective maintenances and su- 
perintend maintenance facilities for this gear.    (They also prepare job and 
work orders in conjunction with their maintenance vtotkv O - 

T 
St© footnote, page 1 
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SECTION II 

DETAILED DESCRIPTION OF THE JOBS OP 
THE EESCIHONICS BATINGS 

The following section discusses the activities of each rating during 
underway.watch, inport watch, battle station, and during those periods when 
the man is not engaged in. any of the foregoing* The maintenance activities, 
responsibilities for materials, and the types of materials used "by  each rat- 
ing are detailed, 

Duties and activities are defined and underlined the first time they 
appear in the text and these definitions apply throughout the job descrip- 
tions unless otherwise specified* 

The average day of an enlisted man may be divided into periods of un- 
derway watch, inport watch, battle station, and periods when he is neither 
at his battle station nor on watch* These periods are considered separately 
since it is quits likely that the man will engage in different activities 
from one. period to another. 

Electronics Technician 

\ Duties Under Tarious Shipboard Conditions 

Total gime Aboard Ship." ETs report that their total day can be divided 
into five general types of activities* These are preventive maintenance 
(cleaning, lubricating, checking, calibrating, and recording meter readings 
on various pieces of electronic equipment), corrective maintenance (trouble 
shooting, making major and minor repairs, and making adjustments on the elec- 
tronic equipment), record keeping (keeping equipment data records, logs, re- 
pair records, and spare parts records), non-electronic dutiea_ (deck watches, 
&egs duty, and laundry detail), operating. actiyiTies~Tthe operation of all 
typos of electronic equipment), and a period of time spent off duty. This 
eff=duty tim« is usually deified to such personal activities as sleepi^, 
eatings and recreation, and takes up 36$ of t&© total time aboard ship. 

For the purposes of this report, total time is considered to be the 
sum of the time that individual members of the group report spending under 
the condition indicated!. The details of the procedure for computing Bper cent 
total tlaeB are given in Appendix A, 
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Corrective 
Maintenance 

Prevent ive 
Maintenance 

Record 
Keep lag 

' ; Operating 
Activities 

Hen-electronic 
tfuties ' 

Off-duty 
«4 

EiTs Sapor ting 

96^ 

Time Spent 

93 

100^ 

Kg, 1. Shipboard Activities of ETs. Percentage of Us who per- 
form various activities daring their total time aboard ship and 
the percentage of time they spend at each. (Not©!' She informa- 
tion shown in this figure is "baaed upon Job Questionnaires, item hi. 
This questionnaire is fully described in Report Ho. 2 of this 
series). 

o 

It is apparent from an inspection of Figure 1 that ETs spend almost half 
of their total time aboard ship performing some type of maintenance activity 
while a very limited amount of their time is spent operating electronic equip- 
ment. W  seaman spend a noticeably larger amount of time (l6$ of their total 
time) keeping records than the other rates spend* ..      ----- 

Underway Watch* During the periods that 12?g are on underway watch, they 
report the activities of maintenance (both corrective and preventive mainte- 
nance in this case), stand-by (the time that ETs are on call or waiting for 
work assignments), sakjLaj' operating adjustments (checking and tunisg equip- 
ment and making other adjustments for the purpose of putting the equipment 
into operation), record keeping, instruction (self-instruct ion, recsiviog 
instruction from others*.' and'instructing others), and miscellaneous act-iyi- 
jsies (which» in this• case, ..includes supervising non-electronic work, cleaning, 
issuing tools, standing non-electronics watches, movie operator,; and messen- 
ger). The amount of tlas and the proportion of men reported for these acti- 
vities is 3hown in Figure 2* 

nineteen per cent of the Els reported that they have no. underway watch 
duties, Shis includes all of the chief patty officers and a few men of the 
other rates* 5he percentages of the lower rated man who report performing 
maintenance and record keeping (68$ and k%%  respectively) during underway 
watch are considerably greater than the 26$ for maintenance and 21$ for re- 
cord keeping reported by the mmx  of higher rates. It- ig interesting to sot© 
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O 

Per Cent of STs Reporting 

Of* ' K5J» 5056 7$# 10056 

Maintenance 

For Cost of Tim© 

0$    2556   50^ 755S 100$ 

[•*«»*»*£  J 

J_i     ' 
Record Keeping 

Operating Adjustment 

Stand-by 

Instruction 

Miscellaneous 

Ho Assigned Baties 

Pig,  2.    Underway Watch Duties of ETs«    Percentages of M?8 who perform 
various activities during underway watch and the percentage of time spent 
at each, (Job Questionnaire!  item ho) 

•is 

that although only a third of the STs report stand-by aa an underway watch 
activity,  further analysis shows that those report!^ it spend aascst two- 
thirds of their, tiise waiting for a work assignment. 

General Charters,    While at their "battle stations,  E3?s perform the 
following activities;    maintenance,  stand-by,  operating,  instruction, 
record keeping,  and mj^^laaeoua aotivit2.es {whichs   in this case,   in- 
clude such activities as repair parties,  ammunition handling, and gun"" 
handling).    Figure 3 presents the percentage of ETs who reported each of 
the above activities and the x>&r cent of time spent on each activity out 
of the total time that EN are at their battle stations- 

All ESs had definite battle station assignments.    A larger percentage 
(7*4$)  of the higher rated men report  doirsg maintenance during general quar- 
ters than the lower rates (59$).    Similarly,  more higher rated men report 
that they stand by during general quarters (6l$ vs. 50$).    On the other 
hand more of the lowir rated men (3^$) report that they operate electronic 
equipment under SQ,    It is of interest that those who report %peratitgfi - 
during general quarters spend almost all of. their battle station time at. 
this activity to the exclusion of all other activities. 
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Per" Cent of ETs Reporting 
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Maintenance 

- Stand-by 

derating' 

Instruction 

Record1 Keeping 

Miscellaneous 

Fig, 3*    General Quarters Baties of 3EPs.   'Percentage of Ma-who perform 
various activities at battle station and the percentage of time that they 
spend at each activity. (Job Questionnaire, itea 36) 

Inogrt Watch.    M& report the following activities for inport watch 
periods;    maintenance,  quarterdeck watch (gangway watch,  liberty party in- 
spection,, boat .caller, and deck log keeper),  record keeping,  spar a parts 
organization (upkeep,  stowage, and inventorying of spare partsyT"and 
miscgllaneous act.ivit1eg (which her?   include electrician1 s watehs  shore 
patrol,  sentry duty, messenger,  switchboard*Wateh, working parties* movie 
operator,  cleaning,  study, and supervising).    Figure k illustrates the re« 
laiionship between'the activities of inpo'rt watch.- (Fig. U on pSge.ll) 

Of those responding to. a question concerning inport watch activities 
2^ pm cent stated that they have no inport watch duties,    A larger percent- 
age of the 3ri aa& SN group (53$) report maintenance and record keeping 
(35$)"on inport watch than do the higher rated men*    It is of interest to 
note that those who report either aa'intenaaaa or quarterdeck watches aasong 
their duties spend over two-thirds of their total inport watch time on these 
activities. 

Special1 £&a Detail*    At irregular intervals,  (a.g*,  ©ntsrisg aad Igav- 
ing port,  during refueling operations, and, while 'loading ammunition and 
supplies) men aboard ship are required to devote ease' time to 'special duties. 
SSs report the following activities when on these special sea details* 
stand-by, maintenance,  setting up equipaeat ("which includes setting up radio 
frequencies, putting equipment into operation,  and securing equipment)» 
Operating equlpaent,  and 'fflffervision (supervising both electronics repair 
ar*d the setting up of gear)*    Figure 5 gives the percentages of time and ass 
for each activity. (See. page 11} 

.10- 
HSSTHICTES 

a.>Yy*.-v"»-.-;'_ 



,...« 

I;- m 8So03Rlffy INFORMATION 

'/* 

m 

Maintenance 

Record Keeping 

garter deck 
Watches 

Stand-by 

%»are Parts 
Organization 

Miscellaneous 

No Assigned Duties 

Per Cent of ETs Reporting 

0$  25$ 50$ 75$ 100$ 

j   , 

_J TIIIIIE 

Per Cent of Tim® 

0$    255$   50$   75$ ioo$ 

I       )   | 
J 

w& 
V//& L2&& 

^L 

MgS 

Bgsga- 

—p-fT • 
.       -             I 

< • 

i-vy-r —J 
1   ••:• .~rrTT~—— 

II III 
1 

1 |      • ..• 

l\ J 
1   1   i 1               !                1  

(:•;•;•;•;• ~r—      i 
1 

i 

!_  

Fig, k. •  Inport Watch Activities of ETs. Percentage of .ETs who 
perform various activities during inport watch and the percent- 
age of time spent at each activity, (Job Questionnaire, iten 38) 
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Pig. 5« Special Sea Detail Activities of ETs. Percentage of ETs 
who perform various activities during special eea details and the 
per cent of the total special sea detail time spent on a&ch activi- 
ty, (Job Questionnaire^ iten 33) 
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and messersger), mesa duty, and miecellaheoua activities (movie operator and 
bridge phone talker). The percentages of men and time for each activity are 
shown la Figure 7 (see page 13) • 

HBSTRXCEED 
gEOUSITY IMOBiWSIPS 

She most obvious feature of figure 5 Is the fact that the majority of 
the STs have no special duties assigned to fchsm during special sea detail. 
Those duties reported are of the same gsnar&l type as the ucual ET duties 
reported under other shipboard condition*    She small percentage of men who 
operate equipment'spend about twc^thirds of their special sea detail time 
at this activity. 

patlee When lot On fetch Or At Batjle gtajion.    The activities which ITs 
report that they perform during"working periods when neither on watch nor at 
battle stations are:    ciaiatsnance, record keeping,  spare parts organisation, } 
superyigiag (which,  in this case, refers to the supervision of maintenance 
facilities,  electronics repairs, as well as the setting-up and checking of 
the equipment),  cleaning* (which denotes only the upkeep of spaces and the 
ship in general—not the cleaning of equipment), and miscellaneous aetivi- ! 
ties (instruction and study,  operation of electronic gear, movie operator, 
working parties,  and mess dutar),    Sfs estimate that they spend approximatsly 
30 per cent of their work day® on watch or at their battle stations.    Figure 
6 presents the percentage of STs who perform each of these activities and the 
per cent of the total work day that they are not on watch or at their battle \ 
station which is spent at each of the activities.    (Sea page 13 for Figure 8) 

Only seven per cent of the men reported that they have no duties when 
not on «?atch or at battle stations,    A® would be expected,  ET/SNs did not j 
report any supervising, and a much larger percentage (k&f) of this group ^      \ 
reported cleaniag than any other rate.                     * '-_J      \ 

.Bon-electronic Duties*    Included   in the descriptions of the activities \ 
of ITs during each of the shipboard conditions presented above are certain I 
activities which are non-electronic in nature,  i.e.,  they have nothing to do f 
with the electronic equipment itself but are concerned with the upkeep of the 
ship in general.    It is of interest to consider more closely the kinds of 
work and the amounts of time associated with these non-electronic activities, j 
As reported earlier, JSTs spend eight per cent of their total time aboard ship 
on non-electronic duties.    The non-electronic duties they report are as fol- 1 
lows:    petty officer duties (guard mall P0e and division P0)t    working par- I 
ties (cleani^f of ship or work spaces,  ammunition loading parties, painting, f 
and chipping paint),  gangway watches (including quarfcardeck watches and | 
sentry),  other watchslTTsueh &s electrician's watches,   switchboard \mtches 

o 
Work jtegr refers to the total time the men are aboard ship other than 

their off-duty time.    For ETs,  this would mean that,  since 36 per cent of 
the total time they are aboard ship is off-duty time*  the remaining 6U$ can 
be considered ag a work-day.    Thirty per cent of this work-day (about 20$ of 
the total time aboard ship)  is spent on watch or battle stations while about J§ 
705o of the work day (about k*}$ of the total time aboard ship)  is .spent on ac- § 
tlvities other than those concerned with, watch or battle stations. S 
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Pig, 6*    Activities Performed by ETs When Not on Watch or at Battle 
Stations.    Percentage- of Sfs who perform various activities during 
the ties that they are not on watch or at their hattie .stations and 
the percentage of time spent at each*  (JOB Questionnaire,   lie© 31) 
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Pig* 7« Non-electronic Duties of ETs. Percentage of STs «ho par~ 
form various'non-electronic activities and the percentage of total 
non-electronic duty tlse spent at each, (Job Questionnaire, item 30) 
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I lo ED/SKs report doing patty officer duties and only this group report- 
I ©4 mess duty, as might be expected.    Working parties and "other" watches 

are reported almost exclusively by the lower rates (ST/3 an& ET/SI). 

I 1 
I Summary 
i 
! fo sura up the BT duties and their temporal relationships a dlagrasa- 
I      matic representation of the division, of duties for each shipboard condition 
I .is shown in Figure S, It is apparent from the diagrams that, although each 
I      of the shipboard conditions (underway watch, inport watch, etc.) is subsumed 
|      under the period of "total time aboard ship,*1 the activities which are at- 

tributed to the lesser periods are not .exactly equivalent to those in the 
I       total situation.. Shis is due to the fact that the respondents, in describ- 
I       ing their jobs under the orientation of total tin® aboard ship, were forced 

to choose from among eleven designated-activities, whereas, in. describing 
their activities under the several shipboard conditions, the men were free 
to respond without being limited by nwltiple-choice alternatives. 

The analysis of the latter condition required that the large assort- 
i       meat of specific activities named by the respondents be categorised into a 

small number of sore general activities which would corresponds as nearly 
)as possibles to the pre-determined categories used for the total shipboard 

time. However, in order to avoid the loss of information specific to a 
single shipboard condition the categories of activities were determined 

I primarily by the free responses of the individuals. This was done at the 
]:' expense of equating the activities reported for the individual shipboard 

conditions to the predetermined categories used to describe the situation. 

s However, careful consideration of the categories of activities derived 
1      for the various shipboard conditions shows that although they are qualita- 
jj      tively different fro® those used to describe the total time aboard ship, 

the two sets of categories are not in conflict. A given activity under a 
particular shipboard watch condition may not be contained in any single cate- 
gory in the total shipboard diagram, but is rather distributed among the va- 
rious categories* For examples "stand-by," which occurs in all four of the 
watch conditions, would not be equivalent to (or contained in) any oae of 
the activities given for the total shipboard period, but would be distributed 

|      among all of them. An ET would probably spend some time on stand-by while 
;|      doing maintenance or while operating or performing one of the other activi- 
1      ties. 
i 

I It should be remembered, when comparing the various shipboard conditions 
|      with the total time aboard ship, that the activities reported for any one of 

the watch conditions are the most important for that particular watch but 
may be only minor activities when considered in terms of the total time the 

|      man are aboard ship* 
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Maintenance Activities of Electronics Technicians 

'Op to this point, the description of the El's job has teen directed to- 
ward a development of the various activities which occur under different | 
shipboard conditions and the temporal relationships among these activities. 
Additional aspects of an El's job are concerned with the actual materials 
and supplies that he uses and the responsibilities that he accepts for them.        •}:% 
The following sections will discuss aosie of the aforementioned activities          v|§ 
together with the materials and responsibilities in a detailed way.               g| 

As shown in Pig. 1, a major portion of the ETrs time is devoted to 'V 
maintenance activities. The following paragraphs will discuss these activi- 
ties under the headings of preventive maintenance and corrective maintenance*       ;<-| 
Preventive maintenance in this section includes such activities as cleaning,        V.; 
lubricating, calibrating, tuning, and measuring selectivity and sensitivity 
of the equipment* Corrective maintenance, here, consists of such activities 
as making minor and major repairs, diagnosing casualties, making adjustments,        j 
and other activities designed to restore inoperative equipment to operating 
conditions M 

^rjventive jfajstenance |; J» 

As shown earlier, this activity consumes 15 per cent of the total ET 
time. The two lower rates (BT/3 and ET/SN) spend a relatively larger pro- 
portion of their time thU3 engaged. 

Cleaning. Almost all of the ETs report that they clean and adjust con- 
tacts and relays and "between 50 e-nd 60 per cent say they axe  responsible for 
routine cleaning of gear and test equipment* Thirty-seven per cent of the 
men say that they clean tools. 

Lubrication. Routine lubrication of electronic equipment is performed |||| 
by 76 per eentTof the E2s and a few report that they lubricate tools and test ^m. 
equipment« WM 

Calibration. Bighty per cent of the men report that they calibrate elec- 
tronic equipment and 3$ P®** cent calibrate test equipment. 

Tuning. This is reported by 6k per cent of the ETs and includes shift- 
ing frequencies of various equipments as well as other minor adjustments 
aisse& at li?§!>yevi»g the operation of the gear. 

Mgasm^gagnt of Selectivity and Sensitivity. It was found that on 78 
per cant of the ships ETs measure the sensitivity of receivers and en 56 per 
cent of the ships Els measure selectivity. 

'•v- 

'•MWW^ft 



1 

Corrective Maintenance 

About one-third (31$)  of the total time that ETs are aboard their ship ,~ 
is spent performing corrective maintenance.    They spend a greater proportion * j 
of time thus engaged than on any other single duty.    Seme of the corrective .  ' 
maintenance behavior of the electronics technicians are presented below along 
with the proportions of the IT group tsfho perform each activity*    Any dis- 
tinction between rates in terms of the activity is pointed out. 

Minor Repairs.    She lower ES rates are more likely to make minor re- 
pairs than the higher rates,  although almost 90 per cent of the ESs say that 
they perform such activities as replacing fuses and changing tubes* 

lfe&L2£ Repairs.    ^tt this case,  a greater proportion of the higher rated 
ESs make major repairs than do the lower rated Ifs (95$ vs.  72$)°    Seventy- 
eight per cent of the sen report that they make major repairs to the gear 
and 51 per cent say that they are responsible for making repairs to test 
equipment.    Only 20 per cent of the men report making repairs to tools. 

Field Changes*    She higher rated ETs are more likely to make field 
changes than are the lower rated men.    Seventy-four per cent of the men say 
that they malts field changes. 

1 
Diagnosis of Casualties. Shis is reported as being performed by ESs on      ,--,. 

I        a large percentage of ships, but it is more likely to be done by the higher       \_J 
rated men. It is interesting to note that chiefs are naich more likely to 
make diagnoses than they are to make major repairs, whereas the lower rated 

I       men are as likely to do one as the other. 

Maintenance Adjustments. Peak operation of electronic gear requires 
j       frequent internal adjustments. About B^fa  of the ETs report that they make j 

such adjustments as a part of their job* j 

I        Record Keeping ;. 

I About on© hour out of every ten of the ET's time is spent keeping re- \ 
I cords. She percentage of ESs v/ho report they have the responsibility for j 
I        the keeping of each type of record is shown in Table 1. Keeping records 
]       seems to be a general IS responsibility» She majority of them indicate that j; 
;        they fill.out standard navy record forms and failure reports, and thsy com- 

plete periodic check lists. Examination of the records kept by the ESs a- t 
board the ships of this sample revealed that the records were, in m&.x£y  in- 
stances, incomplete and did not reflect the current status of the equipment I 

.and the repair activities of the technicians. She fact that the ESs report        /\  1 
that they spend a tenth of their time keeping records and the fact that the        *-Jr       I 

j       records do not seem to be well kept highlights a problem with regard to re- f 
-j       cord keeping. If the SS's report is correct, then it appears that he will I 

either have to spend more than ten per cent of his time on the records or | 
permit his records to lag behind. She direct observations of the members I 

- . I 
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I E^;gSPrICTS5 I 
i I 

a^KHMra^pinwraMW^^ '*' 



l-^X^iittg-^Lltf.^ 

•» n*« *itmranr—M nmiiii i HMI.I> 

SECURITY IEFQEKATION 

of this research group clearly indicate that moat of the men had decided 
in favor of the latter alternatives 

Sable 1 

._' Records Kept \>y Sis and the Percentage of Sis 
Who Keep Each Record 

(Job Questionnaire - Item 26} 

! Eecordg Percentage of B'ls 

Failures reports 
Repair records 
Electronic equipment histories 
field change records 
Spars parts records 
Corrective maintenance records 

85 

? 76 

68 

Standard'navy stock cards 
Electronic service repair reports 
Monthly check lists 
Equipment installation records 
Weekly check lists 
Daily check lists 

61 
51 
m 

Iiesistan.ee test records 
Alteration records 
Custody records 

! Equipment logs 
j draining schedules 

39 
35 
27 
27. . 
13 

Responsibilities for Materials and jfagP^ias 

Electronics technicians have certain responsibilities toward the mate- 
rials they use in their work,    SPhe proportion of HS?s who report that they 
have each of these responsibilities is prewgnted in this section. 

Maintenance of a Full Allowance of Materials.    Ehia refers to the re- 
sponsibility for ascertaining that the requisite materials and supplies are 
available,  or have been ordered,    S&bl© 2 presents the proportion of Ufg 
who report responsibilities'of this type.    (.See page 30 for Table 2) 

..;.«•; 
rC 

A greater proportion of the higher rated STs are responsible for main- 
taining a full allowance of materials than are the.lower rated men. •J'.-J.A 

Si 
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Table    2 

Materials of 'Which 312a Maintain a lull Allowance and the 
Percentage of the Group Reporting this Responsibility 

(Job Questionnaire - I tea 2J>) 

Materials 

Spare parts 
Tools 
Equipment instruction 'books 
Test equipment 

(Percentage of 332s 

58 
YJ 

23 

^der. This refers to the responsibility of carrying out the direct 
operation of ordering materials, Table 3 presents the proportion of ETs 
who report that thsy order each of the various materials, There is little 
difference "between rates in terms of the proportion who have this responsi- 
bility. 

Sable 3 

Materials Ordered by ETs and the Percentage of the 
Group Reporting this Responsibility 

(Job Questionnaire - Item 23) 

Materials Percentage of ETs 

Spare parts 
Tools 
Test equipment 
Equipment instruction 

| Trouble report forms 
i 

books 

8 
23 
23 
15 

_Xnye|^or^T Inventorying includes making a. visual check of materials 
on hand and keepiag & running stock inventory. Sable k  shows the materials 

for Table 4) 

Storage,, The Ms report- that they are responsible for the storage of 
materials listed, in Table 5 (sea page 21). 

In addition to those responsibilities which have been indicated in the 
preceding tables, the l!a indicated that thsy v/ere expected to maintain an " 
adequate file of maintenance bulletins* equipment operation forms, and trou- 
ble report forms. They also reported that they wera required to safeguard 

HSSTRIGTID 
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the security of equipment instruction, 'books and maintenance bulletins, and 
they were responsible for the safekeeping of electronics spare parts, test 
equipment, and tools. 

Forty per cent of the electronics technicians had the responsibility 
for Issuing spare parts, Fewer indicated the distribution of "tools (21$) 
and equipment instruction cocks (12$). About half of the ETs said that they 
were responsible for inserting published changes in equipment instruction 
books and J8$>  listed the same type of responsibility for maintenance bulletins. 

Eable *f 

Materials Inventoried by Sis and the Percentage of the 
Group Reporting this Responsibility 

(Job Questionnaire - item 23) 

Materials 

1  " ~~~""     s 
i 

Percentage of "Ms 

Spare parts 
Eeols 
Test equipment 

! Equipment instruction books 

&2 

fable 5 

Materials Stored by ETs and the Percentage of the 
Group Reporting this Responsibility 

(Job Questionnaire - Item 23) 

O 

Materials Percentage of 12s 

Spare parts 
1!oois 
Seat equipment 
Equipment instruction books 

| Maintenance bulletins !                                J 

S3 
50 
^2 
31 
iS 

•21- 
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Qhecklng the Correctness of Material Table 6 gives the proportion of 
ETs who report a responsibility for checking the correctness of various 
materials. 

Sable 6 

Materials Which BTs Check for Correctness 
and the Percentage of the Group 
Reporting this Responsibility 
(Job Questionnaire - Item 23) 

Materials'              Percentage of Els 

Iquipmeat operation records 
Trouble report forma 
Equipment instruction books 
Maintenance bulletins' 
Log books 

33 
33 
23 
15 
15 

.,..,. ,.., ..I,,   

Supervision and Instruction 

Supervision and instruction were reported almost exclusively by the 
higher rated STs«, Most of th« paople who received this instruction were 
ST a although instances occurred in which ETs were expected to assist in the 
training of radarmen in preventive maintenance* Host of the training and 
supervision was directed toward the proper use of tools and test equipment 
and interpreting such published information as equipment instruction books 
and maintenance bulletins. A few ETs trained others in the uue of trouble 
report forms and equipment operation forms. 

Materials Si's Use 

Shis description of the electronics technicians* job will be concluded 
with lists of the publications, tools, and test equipments that they use in 
the course of their activities. The lists are arranged according to the 
percentage of the £T group indicating each item. 

Publications. An examination of Table 7 reveals a definite percentage 
drop between the "item J?Bui5hips manuals* and the item VAMAP publications" 
indicating that the publications which ar© primarily concerned with mainte- 
nance are used,  to a greater extent than tha other publications listed. 
(See page 23 for Table ']) 

Tools* The list of tools presented in Table B  appears to divide into 
three sections with division points at "punches'5 and "reamers." Sight out 
of ten STs use the tools which are listed above punches while relatively 
few ETs use those items listed below reamers*  (See page 23 for fi'able 8) 

12- 
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c) 

Publications STs Use and tha Percentage 
cf ST$?> Who Use.Each f\iblication 

(Job Questionnaire - Item 22) 

Publications Percentage 

Instruction "books (general) 93 
Electron 91 
HavShips Instruction "books for each equipment S9 
Go<rjm3nioEtions Slectronlc Maintenance Bulletin 8$ 
Eadar Maintenance Bulletin $7 
Textbooks on slsctronics(educational publications) SI 
Bughlps manuals 7? Sonar Maintenance Bulletin U4 
JAMAP(Joint Arm?* &-ty*  Air l'orce)publicafcions zk 
Eadar Bulletin series 2^ 
JAHP(Joint army, Navy publications 17 
BAD series 13 
USP publications 11 

• »——4 

Table g 

Tools ETs Use and the Percentage of 
ETs Who Use Each Tool 

(Job Questicnnai re ~ Item 27) 

Tools Percentage of UTs 

Screwdriver 99 
Long-nose pliers 9S 
Soldering gun 96 
Allen wrenr hes 95 
Crescent wj.ench.es 95 
Piles .93 

Bnd wrenches 90 
Dike pliers 90 
Socket wrenches 89 
Hammer gg 
Drills gg 
Alignment tool gg 
Hacksaw go 
Handdrill . go 
"Ovj-nnVi sac 79 
.Power drill 67 
Strippers 6.3 
Tap &, die U5 
Grinder 33 
Reamers 2? 
Drill press 17 
Blow torch 11 
Dividers il 
Parallel ruler 10 

* •  •——— ~— 
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Test Equipment.    Table 9 presents a list of the different places of 
test equipment and the percentage of tlia ET group that indicated the use of 
each.    In contrast to the percentage lists of Tables 7 and 8,  no sharp per- 
centage change 1B noticed in'this list- 

Table 9 

Test Equipment 12s Use and the Percentage of ETs 
Who Use Each Piece of Test Equipment 

(Job Questionnaire - Item 28) 

Test Equipment  ' • "• Percentage of ETa 

• Oscilloscope ••i? 

Tube Tester 33 
Voltmeter 93 
Ohmmeter 33 
lleggar 91 

Milliameter S9 
Multimeter S9 
frequency; meter gg 
Volt-ohmraeter  SJ 
Echo box 85 

Signal generator 8k 
Wattmeter S3 
Dummy antenna 62 
Vacuum-tube voltmeter S2 
Audio oscillator 7^ 

Ammeter 65 
Analyzer 56  . 
Condenser checker 56 
Range calibrator 55 

| Beat-frequency oscillator 51 

Capacity bridge ^0 
Signal tracer 
Resistance bridge hi 
Wave meter ko 
Micro—ammeter 39 

Radar test set . 35 
Signal strength meter 30 
Standing wave indicator !      2g 
Galvanometer 17 

!• Rectifier mefcsr 
* -•-.. —  —— 
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Sonarman 

V- 
Sonarmea, generally speaking, are responsible for the operation and 

maintenance of sonar equipment* Their activities will be described in a 
manner similar to the description cf the jobs of electronics technicians. 

Duties Under Various Shipboard Conditions 

o 

{ ) 

i 
Total Time Aboard Ship*    lIhs scmannan's day can be divided into tan 

general types of activities*    Eaese are sonar operating (which includes 
operating any sonar equipment). preventive maintenance,  record keeping, 
il£ii2£ .Si ^ talker (manning a sound-powered phone for the purpose of re- 
laying information),   corrective maintenance, glotti^a (which  includes such 
things as making-plots for determining the speed,  course, range and bearing 
of contacts), £3da^ ogeratia^ (which includes operating surface and air 
search rada?),  fire control op er at lag (which includ©s operating fire control 
radar equipment)J non-electronic duties, and off-duty time*    fhirty-five 
par cent of the sonarrean!3 total time aboard ship is spent off-duty. 

SOs .Reporting Time Spent 
Sonar 
Operating 

Preventive 
Maintenance 

Corrective 
Maintenance 

Becord 
Keeping 

Acting As 
Talker 

Plotting 

Radar 
Operating 

Fire Control 
Operating 

>Ion«@ieeir-enic 
Ihxty 

Pig, 9.    Shipboard Activities of 0OJs»    Percentage of SOs who per- 
form various activities during their total time aboard"ship and the 
percentage of time they spend at each,.  (Job Questionnaire,   item kl) 

7&e e iooonote 5 j >   £•' age 7 •• 
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As can "be seen in Figure 9, sonarmen spend about three times as much 
tires operating as they spend maintaining the sonar equipment> The figure 
also shows that sonar operating, maintenance, acting as a talker, and re- 
cord keeping are the major electronic activities of sonarmen. 

The two per cent of the men reporting that they do no operating are 
higher rated men who83 sonar activities are confined entirely to a supervi- 
sory level. When considering the rates,, it wag found that a larger propor- 
tion of the higher rated men (chiefs, 1st, 2nd) do octh preventive and cor- 
rective maintenance, Also a larger proportion of the higher rates have 
non-electronic duties and keep records. Only the lower rates report that 
they plote 

Underway Watch, She types of activities sonarmen perform during undea 
W——1— 1HWWWBM      IWW nnm"i WWW • 

way watch are operation of sonar equipment,   stand-by,   supervision, phone 
talker,  record keeping,  maintenance* and miscellaneous activities) (instruct 
tion,   study,  cleaning,  working parties,  and non-sonar watches)•    Figure 10 
presents the percentage of sonarmen who reported that they perform each of 
the activities during underway watch and the percentage of this time that 
they spend at each activity* 

Per Cent of SOs Reporting 

c#   "29J»   50$   75$ ioo£ 

Per Cent of ffli 

Operate 
Equipment 

Stand-by 

Record 
Keeping 

Maintenance 

Supervision 

Phone i T r^ 
it > > \ Miscellaneous 

So Assigned Underway 
fetch Duties 

Fig» 10. Underway Watch Duties of 80s. .Percentage of 80s who per^ ' 
form various activities during underway watoh and the percentage of 
time spent at each. (Job Questionnaire, item ko)' 
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Shi© figure shows that the men spend approximately SO per cent of their 
underway watch time in operating activities and standing 'by to perform these 
activities, Prom further analysis of the data, it is found that 25 per cent 
©f the aonarmen keep records "but spend only a small portion of their time in 
this activity. In contrast to this* only g per cent of the men act as talkers 
"but this group spend almost all of their underway watch tide at this activity. 

The  activity of phone talker is found'to he confined to seamen, and, ae 
would 'be expected, supervisory activities are carried on "by a larger propor- 
tion of the higher rates. Also, maintenance is performed by a larger per- 
centage of higher rated men. The only activity that is common to all of the 
rates during underway watch is the operation ef sonar equipments 

General Quarters* During general quarters, the sonannen report that 
they spend their time operating, phone talking, plotting, supervising* 
assisting the ©valuator (assisting the ASW officer, evaluating* coordinating 
reports, giving firing orders* and making recommendations)» and prerf orajLng 
miscellaneous activities (giving instruction, studying, keeping records, 
firing activities,, messenger activities, and look-out). She proportion oi 
men'who perform these "battle station activities and the amount of time they 
spend doing them is shown ia Figure 11. 

Operating 

Phone 
Talking 

Assisting 
Bvaluator 

Plotting 

Supervising 

Miscellaneous 
Activities 

So Assigned 
Battle Station Duties 

Par Cent of .SQs. Reporting 

C$     £?$   50$   75$ 100^ 

_..  i   ,    j       |-    . 

L     ' 
Y/MWA 

P%%?r*' 

Wm 
—r 

it'-.'':-' mi 

Y~.££X. 

i    1 

L,-•,.L 

Per Cent of Tim® 

0$     £5?   50f>   75$ 10G$ 

JTf*' 
1*'i 

I I . J 

Fig. 11. General Quarters Duties of S0s« Percentage cf 80a who per- 
form various activities at tattle station and the percentage of tise 
that they spend at each activity!. (Joo Q&estionn&ire, item $G) 
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.As can be seen in figure 11, almost all of the sonanaan time during general 
quarters is spent on operating activities. 

When comparing the rates, it is found that a larger proportion of the 
higher rates supervise sonar activities and assist the evaluates An equal 
properties of all the rates except chief perform operating duties, and act 
aa phone telkers, Attack plotting was reported only by the lower three 
rates and about an. equal proportion of these rates reported doing it. 3?wo 
pea' cent of the men reported that they did not hare battle station duties. 

Inport 'fetch, During inport watch, sonarnen have petty officer duties, 
siessenger and sentry duties, voice radio watches (listening watch, recording 
and sending of sossagss;,, and ai s o el lane ous activities (record keeping, 
working parties, signal supervisor, and mintenaacej. Seven per cant  of the 
group that responded indicated no regularly assigned inport watch duties. 
She data in Figure 12 below, indicates tho percentage of sonarmen "who perform 
each of the activities daring their inport watch and the percentage of time 
spent at each. 

Petty Officer 
Duties 

Messenger and 
Sentry Duty  .. . 

Toice Ba&io 
Watches 

Miscellaneous 
Activities _„ 

Ho Assigned 
Import Hatch Duties 

Per Cent of 80s Reporting 

00  250 • >9O0 75$ 1000 

\ 
\ 

11 i 
L            •              ^                                 _     i 

 1 
{/ 'I i 

Per Cent of fime 

#  25$ • 500 .'750 1000 

!    1   ! 

ka _i 
f— 

Pig* 12. Inport Watch Activities of SOs. Percentage of SOs who 
perfora various activities during inport watch and the percent- 
age of tine spent at each activity. (Job Questionnaire, item 3^5 

Messenger and sentry duty was reported by only seamen. Also only third 
class petty officers and seamen reported that the^ maintain equipment an'^ 
stand voles radio watches while on inport watch, figure 12 shows that $& 
par sent of tho total inport watch time is taken up with petty officer 
watches and messenger and sentry duty. 

Special Sea Setail. Of the sonarmen responding to the question concern- 
ing special sea details, 21 per cent reported that they had no special duties 
at this time. Those reporting that they did have special sea detail duties 

.22- 
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Listed tiie activities cf Qperatiag- and checking ISSilpSSSi (agpgtlies to all 
underwater sound equipment exos^t fathometer),  operating fathometer,  colors 
(tending the ensign, hoisting and lowering of speed flags,  and hoisting end 
lowering steering colors),  jsisosilaneous special, sea detail duties (bridge 
Eesseziger, bridge look-out,   erigiae rcos. telegraph operator,  and h.elssGisan), 
phone talker,   gt and»hys  recording (which refers to recording bearings as 
well as othsr kinds of record keeping)*  and mijcsilaneous actiYit_ies (super- 
vising, maintenance, mater-at-arma duties,  and studying)* 

Figure 13 illustrates the relationship between the activities. 

n 

Per Cent of SOs Reporting 

25$ 50% 75$ Wo£ 

Operating and 
Checking Sonar Equipment 

fathometer 
Operating 

Colors 

Uiac.ellaa.e0u3 Special 
Sea Detail Duties 

Phone Talker 

Recording 

Stand-by 

Mi scellaneous 
Activities 

Ko Special Sea 
Detail Duties 

\j I® 

Per Cent of Time 

0>     2?p   50£   75? 1OO7& 

lvX«: 
.J . J 

1  i 1 

i 
|V,Y, vl i 

1  1 i . m i 

w l  1 ! 
1 

1 

0~~~ ! 

T    1 1 
1      k 

fcl___ 

|*f                   j 
1   II  

Fi 1 

1     i 
L_  I 

Fig, 13. Special Sea Detail Activities of SOe. Percentage of SOs 
who perforss various activities during special sea details and the 
percentage of the total special sea detail time spent on each ac- 
tivity-. {Job  Questionnaire, itesa 33) 

An inspection of the special sea detail information reveals that most 
sonarmea continue to engage in the activities which they have reported for 
normal steaming watches* However, an appreciable percentage of the sonar- 
sen (23$) indicate they operate the fathometer under the special sea detail 
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condition. In addition, some of the lower rated gonarmen indicate that they 
engage in, the activities included in the categories labelled* "colors" and 
^miscellaneous special sea detail duties" and, in general, devote their.en- 
tire special sea detail time to these duties. 

lutiss Vfaea- Hot on fetch or at Battle Station, The activities sonarmen 
report that they -do when not on watch or at their battle stations are upkeep 
(which includes the activities involved in the cleaning and upkeep of the 
ship end various spaces), supervision, ^SSI^fi JSiMl (which includes gen- 
eral petty officer duties such as guard sail P. 0. and working parties such. 
as ammunition handling), maintenance,' instruction, record keeping, and mis- 
cellaneous activities (equipment operating when not on watch and recreation 
conmiittee activities;, 

The data shows that out of the total sonarman's work day, 52 per cant 
of their time is spent not on watch or at their battle stations, and 22 per 
cent of the total work day is spent in the upkeep of the ship and spaces• 
Approximately JO per cent of the sonarman's work day is taken up by watches? 
general quarters, and the ships upkeep. 

figure lh gives the percentage of sonarmen who perform each activity, 
and the percentage of time they spend on each. 

Per Cent of SQs Reporting 

Qi      2*$    5Q%    75j6 100$ 

upkeep 

General 
Duties 

Maintenance 

Instruct ion 

Supervision 

Record 
Keeping 

Miscellaneous 
Activities 

Jvone 

Per Cent of Time 

c$    2$   50JS   75$ 100$ 

i 

Fig*  lh.    Activities Performed by SOs Mien Hot  on Watch or at .Bat- 
tle Stations*   Percentage of SOs who perform various activities dur- 
ing the time that they are not on watch or at their battle stations 
and the,percentage of tijae they spend at each.  (Job Questionnaire, 
item 31) .30- RESTRICTED 
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Four per cent of the men reported that they had no duties when act on 
watch or at battle stations*    In all instances these men were seamen.    A 
larger proportion (7S»)  of seamen reported that they perform activities re- 
lating to ships upkeep than did rated men (M$), 

Non-electronic Duties.    Although most of the sonarmen1 s work is confined 
to activities related to electronics, part of their time is taken up in per- 
forming non-electronic duties,    Figure $ shows that sonarmen spend about ' 
lb per cent of their total time aboard ship on non-electronic activities 
which include working parties, watches, petty officer duties,  supervision, 
^^ SiSSS3^SiS£SiS\fiSMZUASJL 'C^ovi® operator,, care of athletic equipment, 
and engine-room telegraph operator)-. 

Five per cent of the sonarmen stated that they had no non-electronic 
duties.    Eaese instances are confined to the low rates.    Figure 15. presents 
the percentage of sonarmen 1*0 perform each of the non-electronic duties and 
the percentage of the time that they spend at each activity out of the total 
time spent on non-electronic duties. 

Per Cent of SOs Beportlng 

C#     25^   50$   75$ 100JS 

Per Cant of Time    • 

0$     ZZ$   50^   7$ 100$ 

Partias 

Watches 

Petty Officer 
Duties 

Supervision 

Miscellaneous 
Activities 

Ho Non-electronic 
Duties 

,_4„ 
1 

rr1 

JV,   !    1 
" '«»,l»t ' • *'1  ,' 

iM*»Vt*i t't'A                              I 
11 * \ t i 1 * * 

!      1     1  
M£ty_ 1 

I    !   ! 
EEZT•*^ f 

1   i   1 
« ,1 

1   1 
! ! 

';ri%. 

1 

m 

HP 

Pig* 15.    Non-electronic "Duties of SOs.    Percentage, of SOs who per- 

non-electronic duty time spent at each,,(Job Questionnaire,   item 30) 

As can he seen in the figure, working parties and non-electronic watches 
are the main non-electronic duties for sonarmen.    Working party activities 
are reported exclusively by the three lowest rates.    As would be expected,  no 
seamen reported doing petty officer duties,    A much smaller proportion of 
third class petty officers reported standing non-electronic watches and per- 
forming petty officer duties than did other rated sonarmen.   ,. 
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In summing up the duties and their temporal relationships for sonarmen 
during the different periods of shipboard activities, Figure l6 (shown on 
page }})  is a diagrammatic representation of the division of duties for each 
of the periods in terms of the relative amounts of time spent on each, acti- 
vity. When considering the five conditions that are presented in the figurei 
it can be seen that the operation of equipment is the major activity under 
all shipboard conditions except iopoft watch, It is also shown that a larger 
proportion of underway watch time is taken up with the operation of sonar 
equipment than in any of the other conditions. Most of sonar maintenance is 
accomplished while the ship is underway* 

Maintenance Activities 

On a large proportion of the ships?, the sonarmen are found to contri- 
bute significantly to the maintenance of the equipment they use. On ap- 
proximately 20 per cent of the ships they perform all the maintenance on 
sonar equipment. In this sections the kinds and extent of maintenance that 
the sonarmen do will be discussed* 

Prsvsntive jfeintgnanoe 

As presents! in the description of the 1T!3 job, preventive maintenance 
includes such activities as cleaning, lubricating, calibrating, tuning, and 
measuring the selectivity and sensitivity.of the equipment, fhis activity 
consumes 6 per cent of the sonarmen's total tiae and is performed "by 90 V&T I 
cent of the group, | 

Cleaning. Biaety per cent of the sonarmen are responsible for the rou- 
tine cleaning of their electronic equipment. Ail of the rates participate 
in this activity la about equal proportions, although the type of cleaning | 
undertaken may vary among the rates. Thirty-five per cent of the men clean | 
tools, 20 per cant clean test equipment, and 10 per cent of them clean elec- 

t 

tronic spare parts. 
I 
I 

Lubricating,    Boutins lubrications of equipment are performed by 70 
per cent of the sonarmen and a few report that they lubricate tools,   test ] 
equipment and electronic spare parts,    Fifty-seven per cent of the seamen 
make routine lubrication whereas S3 Per cer»t  of the rated men do. I 

I 
Calibrating* About fo-5 per cent of the sonarmen are responsible fcr I 

calibrating electronic equipment and 10 per cent calibrate test equipment. | 
Very few seamen calibrate equipment. 

Zoning. (Phis activity is reported by 65 per cent of the sonarmen. In- 
eluded in this activity is the making of sinew adjustments aimed at improv- | 
ing the operation of equipment. A noticeably smaller proportion (51$) of 
the seaman group report this activity as compared with the other rates (7^$). I 
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FIG. 16.    SUMMARY DIAGRAM OF THE ALLOCATION OF  SOS TIME. 
PERCENTAGE OF TIME THAT SO*S   SPEND  PERFORMING VARIOUS ACTIVITIES UNDER DIFFERENT   SHIPBOARD  CONDITIONS. 
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Shifting of frequencies is rn activity that is also reported by a smaller 
proportion of seamen than the higher rates. 

Measuring Selectivity and Sensitivity, Sixty-one per- cent of the ship? 
rsport that this activity is done by sonarmen. On practically no ships is 
this activity performed "by seamen. 

Corrective Maintenance 

i 

1 

This consists of such activities as making minor repairs, making major 
repairs,  diagnosing casualties,  making &djustinentsf and other activities de- 
signed to restore Inoperative equipment to operating condition.    On the 3 
average this activity consumes 3 P®r G&r&  of the sonarmans total Mme. I 

tfeMSIL E^S?£ ESESJSSIL'    Seventy-five per cent of the sonarmen report that 
they replaee""fus/8s and change tubes.    A larger proportion {$kf) of the three 
higher rates report tube replacements whereas a larger percentage of thirds 
report replacing fuses. 

JfeMM Majjor Repairs..    Thirty-five ^psr cent of the sonarmen report- that 
they make si&jor repairs.    Sixty per cent of the three highest rates,  35 P^r 
cent of the thirds*  and 25 per cent of the seamen do it*    Field changes are 
made by a little more than 2^ per cent of the sonarmen, with a much larger 
proportion (6S$)  of the higher rates reporting this activity.    Only 5 P©? 
cent of the sonarmen repair test equipment.    Tool repairs are made by 10 
per cent of the men. 

DiaggQBg O^SBal^ties.    This activity is reported as being performed by 
sonarmen on most of the ships,  but it is more likely to be  done by the high- 
er rated man*.    Few seamen are reported to diagnose equipment casualties, 
and that only a few ships report third class petty officers doing it* 

Making Adjustments.    Approximately 70 per cent Qf the sonarmen report 
that they are responsible for making adjustments to electronic equipment. 
As Is the case with the other maintenance activities,  a larger proportion of 
the higher rated man make adjustments than the lower rates, with the propor- 
tion of seamen being the smallest. 

Record Keeping 

About five per cent of the total time of sonarmen is spent in keeping 
records.    Table 10 lists the records and shows the relationship between them -;M 
in terms of the number of men who keen them. Wm 

Wk 
Seventy-two per cent of the sonarmen keep records of some kind.    As can 9jjm 

be seen in Sable. 10s all of the sonarmen who keep records, keep operating ;ff§ 
legs, (See nags 36 for fable 10) 'M 

. m 
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Sable 10 

Records Kept by SOa and the Percentage of 
SOs Wno Keep Each Record 

(«JoI Questionnaire • Item 26) O 
Records Percentage of SOs 

Operating log 13 
Daily equipment check list • 06 
Weekly equipment check list 66 
Monthly equipment check list 

& 
Equipment logs 64 

Maintsna33.cs records 6k 
CorrectITS maintenance records 51 
Repair records 
Failure reports kg 
Electronic equipeeat histories kk 

(Training schedules k3 
Meter reading records ^0 
Field change records 39 
Equipment installation records 
Alteration records 23 

Electronic service repair reports 22 
; Resistance test records 19 
Operation schedules and plans 15 
Spare parts records 15 
Custody records Ik 

Responsibilities for Materials and Supplies 
I—•awwwfrMM •J£& 

Sonarmen have certain types of responsibilities toward various materi- 
als that they use in their work. This section presents these responsibili- 
ties and gives the proportion of sonarmen who report each type* 

Maintaining a Full A11©H£5££ of Material3. Between ten and twenty per 
cent of the sonarmen indicated that they were responsible for maintaining a. 
full allowance of equipment instruction bookss electronic spare parts, main* 
tenance bulletins, and tools. But, generally speaking, few sonarmen. report 
responsibilities of this type., 

0rdcri.i^; Materials. About a third of the sonarmen indicate that- they 
are responsible for ordering electronic spare parts. Fifteen per cent report 
a responsibility for ordering equipment instruction books and tools* There 
is little difference between rates in terms of the percentage who are re- 
sponsible for ordering materials, except that the proportion of seamen in 
every case is smaller than the other rates. 
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Inventorying Materials., A fourth of' the Eon&rmea have "the respdnsi- 
bility for inventorying sonar.spare parts and fewer report that they inven- 
tory equipment instruction books, maintenance bulletins, and tools. • This 
©crt of responsibility was reported equally often by all rates. 

Storing ^tgyiale. Sonarraen are responsible for the storage of the 
material listed in Table 11. A larger percentage of the men are responsi- 
ble for storing electronic spare parts and tools than any of the other 
materials, . * ' 

Table 11 

Materials Stored by SOs and the Percentage of the 
Group Reporting Shis Responsibility 

(Job Questionnaire - Item 23) 

Materials Percentage of SOs 

Electronic spare parts 
Tools 
Equipment instruction books 
Maintenance bulletins 
Test equipment 
Log books 

31 
31    • • 
19. • 
IS 
11 
11 

-:< v-; 

m 

Filing Materials..    Table 12 gives the percentage of men who report that 
they file each of the following!    There is no evidence of specialisation of 
filing responsibilities with regard to rate—about the same propertion of all 
of the rates report this responsibility. 

Table 12 ' "". 

Materials filed by SOs and the Percentage of the 
Group Reporting This Responsibility 

(Job Questionnaire - Item 23) 

Material Percentage of. SOs 

Equipment instruction books Z& 
Maintenance bulletins 2fa 
Equipment operation records 21 

1 Log books 20 
| Operation orders 16 
Trouble report forms. - **u 

j Radio messages and dlerpatoh.es Ik 
1 . —  _   ....... '.i 

;# 
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Safeguarding the Security of feteriaOse    There are saterialg ehoard ship 
which are of such a nature that someone has to exercise physical control 
over them and maintain continuous accountability for them.    The written ma- 
terials in this groiip frequently contain classified military-information and 
care must be taken to keep this information from falling into unfriendly 
hands*' 

When the sonarmes. were asked to select from a list of materials those 
for which they had this type of responsibility they responded as shown in 
Table 13. 

Table 13 

Materials Which SOs Safeguard and the 
Percentage of the Group Reporting 

This Responsibility 
(Job Questionnaire - Item 23) 

Materials Percentage of SOs 

Equipment instruction books 63 
Maintenance bulletins 52 
Log books 35 
Equipment operation records 36 
Operation orders 33 
Electronic spare parts 15 
Tools 13 
Test equipment 11 
Radio messages &  dispatches 11 

3 

l£2J£MS£ Published Changes in Materials, Thirty-eight per cent of the 
sonarmen reported that they are responsible for inserting published changes 
in sonar maintenance bulletins. Thirty-four per cent state that they are 
responsible for inserting such changes in their equipment instruction books* 

Checking the Correctness of Materials, Some sonarmen are responsible 
for checking the correctness of records as well as other materials,, Table 
Ik lists the materials and the percentage of men who report that they have 
this responsibility. 

Table ik 

Materials Which SOs Check for Correctness and the Percentage 
of the GTQUXJ Reporting this Responsibility 

(.Job Questionnaire « Item S3) 

Materials Percentage of SOs 

Log books 
Equipment operation records -, 
Trouble report forms 
Status boards 
Maint enance bul1et ins 
 -  ,   ' ,„•   

30 
2Z 
lb 
lU 
11 
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k greater proportion (29$) of the higher rated sonarmen have this respon- 
sibility than the lcwer»rated men (9^)» 

^E2EIMi2E suag. instruction 

Supervision and training are activities that ara performed almost en- 
tirely by the rated men. Third class petty officers are such less likely 
to "be found training than are the higher rates tut they do report a fair 
amount of these activities. 

Sugarvlgioa,, Approximately a fourth of the sonaraen supervise the use 
of teat equipment and equipment instruction 'Woks, while about a fifth su- 
pervise the use of maintenance bulletins, log books, and tools. The use of 
equipment operation records is supervised by about a sixth of the men, and 
a few of the men supervise the use of trouble report ferns, operation or- 
ders, and status boards. 

Xnstruct^ion, ' About half of the sonarmen report that they are respon- 
sible for instruction related to electronic equipment. Shirty-five per 
cent of the 'sonarmen' report that they train men in the use of equipment in- 
struction books, and about 30 P©r c^r^  train men in the use of test equip- 
ment and maintenance bulletins. Between 20 and 25 per cent of the .sonaraen 
train men in the use of equipment operation records, log books, and tools. 
A few sonarmen report that they train men in the use of trouble report forms, 
operation orders, electronic spare parts, status boards, and radio messages 
and dispatches* 

Materiale Sonarmen Use 

This section will describe the kinds of publications, tools, and test 
equipment that sonarmen use and the percentage of men reportiag each, 

H 

?uTblications,. She publications which sonarmen use in the course of 
their jobs are given ia Table 15« 

: *'••• 

Table 15 

Publications SOs Use and the Percentage 
of SOs Who Use Each Publication 

r.r., ^ ,.„. .1 —.i'";yn"• Tizc.^"^......"..z»'..^"^ZLr.'.'i. Sm 
Publication Percentage of SOs 

USF Publications • 
Sonar Maintenance Bulletin 
Instruction books (general) 
NAYShips instruction books 

(for each equipment) 

su 
01 
SI 
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Table 15 
(continusd 

Publication's Poreeat age o OOT"
1 

Textbooks on electronics 72 
(educational publications) 

BUShips manuals f1 
Electron U9 
General Signal books 39 
CSP (Communication Signal) 26 
Publications 

Pleat Tactical Instructions 2^- 
JAHAF (Joist Aray, Havy, Air 1? 
Porce) Publications 

OHO (Chief laval Op©rations) 16 
Publications 

AGP (Army Command) Publications 15 
JANP (Joint Arigy, Navy) 12 
Publications 

• i—___—••_____. ,, inn inn   ii 

1 

fools. Table l6 lists the tools that sonarmen use in.their job and 
gives the percentage of men who report that they use each of the tools. 

Sable l6 

Tools SOs U.ss and the Percentage 
of SOs Who Use Bach Tool 

O 

———.—  , 
Tool Percentage of SOs 

Screwdrivers qh 
fencila 92 
Loiig-nose pliers S7 
Allen wrenches 75 
Crescent wrenches 75 

End wrenches 7k L 
Files b? 
Soldering gun 66 
Hammer 53 

57 

Drills 55 
Socket wrenches ^3 
Punches 
Hacksaw 
Hand drill 4^ 

-1»0- 
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TatOe 16 
(ooatisoed) 

r Tool i           T3 i5* * 5         AC** cen tege of SOs 

! 
i 
i 

I 
! 

1 
i 

*. v..' v* ^ jt     \jfcj, t«, a**** 

Alignment tool 
Parallel ruler 
Typewriter 
Strippers 

2ap aifcl4l@ 

Btfidflrs 
Sria&er 

•**• 

u3 

35 
33 
32- 

24 
24 
1% 
lb 

L Jfeutical slide rule 
**M» «». W.WW 

10 
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Test Equipment,,    fable 17 presents the electronic test equipment us&d 
"by the sonarmen is the, course-of -their'aoraal-siiipboard. jobs. 

t: 

• 

K * 

Stela 17 

Test !Bqaipoeat ""80»""l?se-exjd" the Percentage*-" 
of SOs Who Use Sach Piece-of 

Test Equipment 
(Job Qaestiouaaire « Item 28) 

90b i t 

5/est Equipment Percentage of SOs 

Tube tester 72 
Yolt-ohaaieter. 57 
Multimeter • -55 
Tacuum-tuhe voltiseter - 41. 
Sigaal generator 39 

Ose illoscope 32 
..JB eat -f r equeacy- oscillator 30 

QaraEQter -23" " 

Voltmeter 22 
Fr B queacymeter 21 

Megger 1? 
-Ammeter 15 
MilliaBseter 15 
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The job of the radarmen will described In this section, is; 
manner as the Jobs of electronics technicians and sonansen, were described* 

Duties Under YE a Shipboard'Conditions 
g 

Total Time Aboard Ships.    Duriag an average day,  a radarman participates 
in the following activities:    radar operative plotting,  actiag as phone 
talker, radio operating, record keeping, preveative maintenance,  corrective 
maintenance,  non-electronic duties,  and a period of time spent off-duty. 
Figure 17 shows the percentage of radarmen vh,© perform each, of the aforemen- 
tioned activities as well as the percentage of the total time aboard ship 
spent on each activity 

ent 
Radar 
Operating 

LO utiufi 

}b% 

CJl% 

Phone 
Talker 

Freventive 
Maintenance 
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Keeping 

Sadie 
Operating 

Corrective 
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Son-electronic 
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Tims 

m 

& 

i-yyuyt "STYW? a'.• j ..* :   •   ...   .;•  j- J»- 7T »  3 i   7 j-,J —.    •   _ z,•   *r*—;' .—T^^T.   ,-   -r   • j—i-     - •    «      a 

ITS BAS. 17»    Shipboard Activities of KDs.    Percentage of Bi),$ who per- 
form various activities during their total time aboard ship and the 
percentage of time they spend at each. (Job Questionnaire,   item ^1} 
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See footnote 5, page 7 
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More then fifty par cent of the total time mat radermen are aboard 
ship is spent in an operational activity,  i. e.« as a radio or radar' epsre-• 
tor,  a plotter,  or a phone talker.    The remainder of the time is districted 
among related activities such as record keeping, 'and preventive and correc-" 
tive maintenance!  as well as duties of a non-electro&ie nature.    Twenty-five 
p@r cent of the radanBsn' s total shlpooard time is spent on personal acti- 
vities.. 

.   ,.There is little difference Between the rat-as as to the percentage who 
perform radar operating, plotting, or any of the non-electronic duties. 
However*  differences are found eetween the percentages of various rates who • 
report performing the other activities.    Seventy-five %>&r cent of thogs who 
do are second or third class petty officers.    There is a tendency for/more 
of the rated radarmen to perform on the radar equipment.    Seventy-seven 
per cent o'f the men who report that they act as talkers' during some part of 
their average day &r© eithsr XD/3 or KD/8H. 

jfadarway Jjjjatch*    While OR underway watch, radarmen report spending their 
time performing*the following activltless    operating radar and radio, plot- 
ting,   supervising, phone talking, raoord keeping,  and mi^so^elj^&neous^ activi- 
JiS£ (instruction and study, air controller, ©valuator,  cleaning and main- 
tenance) « 

"P&r Gent of KDs Eeporting fer Cent of Tise 

Og     2$   50^   15$ 100*      Q%     25i   90*   15$ i00$~ 

Radar   . 
Operating 

Plotting 

Radio 
Operating 

Phone 
falter 

Record • 
Steeping 

ipervisiag 

Mi scellaaeous 

Ho Assigned Suties 
fig* 18. Underway Watch Duties of IBs. Percentage of SSs who per• 
form various activities during underway watch and the percentage of 
time spent at aach» {Job Questionnaire, item ^0) 
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Shree -pi&r  cent of the radaraen reported that they have no regularly 
assigned underway watch duties?* Figure IS is based upon the total number of 
raSaraiea responding tc a question' concerning underway watch duties and shows 
the percentage of EDs reporting each of these activities as wall as the to- 
tal tissa spent performing each activity while on underway watch. 

Rad&rroen of the higher rates tend to So ouch more supervising- and record 
keeping while on underway watch than men of the lower rates, However, larger 
percentages of the lower rates report spending their time while on underway 
watch operating radar and acting as phone talkers. About an equal percentage 
of all rates participate in the other activtiea. 

Ggagral ^^£tjr£. The following activities are reported by radaraen as 
taking up* all of the time they spend at their battle stations) plotting, 
operating radar and radio, phon© talking, supervising, record keeping, and 
engaging in miscellaneous activities (evaluator, messengers HCM operator, 
and stand-byTT 

Plotter 

Ba&ar 
Operating 

Phone 
Talker 

Radio 
derating 

Supervising 

Beeor& 
Keeping 

W © -i, J.siiiiG w VA r,? 

No Assigned Battle 
Station Duties 

Per Cent of RDs Reporting 

0J&'  25$ 50$ 75$ 10C$ 

Per Cent of Time 

0$  25$ 50$ 75$ 100S6 

-in, iia^tnuMiAwumi 
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Lg* 19.    General garters Duties of BDs.    Percentage of EDs who 
perform various -activities at battle station and the percentage 
of time that.they spend at each activity,  (Job ^lestionaalre, 
item 36) •   
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Ixcept for supervising, little difference was found between the rates 
as to the percentage of each rat© reporting each activity. The par cant of 
the total ge»er&l"*quartera time spent on each of the activities and the per- 
centage of radanssn reporting the activity is shown in Figure 19» 

Xnuort ¥&tch. Performing the following four activities takes up the 
total time of radarmen while at inport "watch: quarterdeck watch, messenger 
and sentry duties, voice radio watch, BTA miscellaneous duties (instruction 
and study, work space cleaning, working parties, keeping records, and super- 
vision)* ' 

There is little difference between the rates as to the percentage of 
.the men who participate in the voice radio watch. The duty of messenger or 
sentry, is reported as an activity only by the radar strikers. 

k breakdown of'the radarmens8 inport watch time is given in Figure 20. 

Per Cent of BDs Reporting    Ter  Cent of Time 

0$      Z5i   50# ?5^ 10<# 

Quarterdeck 
Watches 

Voice Radio 
Watch 

Messenger and 
Sentry Duties 

Miscellaneous 
Activities 

i T 
KIlZZZ 

0$     25$   *e4   75$ 100$ 

—M_L-^-J-...L-.»_,_. 

M**t*4tlttf 

D 

£RK7 

Fig* 20.    Inport Watch Activities of RDs.    Percentage of BDs who 
perform various activities during inport watch and the percent- 
age of time*, spent at each activity.  (Job Questionnaire,  item JS) 

Special Sea Detail.    Here than g§ per cent of the radarmen report that 
they have special sea detail duties.    These duties are.    radar operating, 
plotting* acting as a phone talker,  supervising,  record keeping, radio oper- 
ating, and engaging in ais^lJ:aneous activities (©valuator,  stand-by,  ©nun- 
ciator,  ©per&ting the fathometer,  look-out,  handling fueling lines,  and 
maintenance)» 

Supervision is reported only by the upper rates and little difference 
is found between the rates as to the percentage of these taking part is the 
other- activities. 

Figure 21 (page H6)  shows the percentage of radarmsn who perform each of 
the activities mentioned above aa well as the percentage of the total spe- : 
cial 89& detail time spent on each activity. 
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Radar 
Operating 

Plotting 

Phone 
Talking 

Supervising 
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derating 

Record 
Keeping 

Hiscellaneous 

Ho Special Sea 
Detail Duties 

Per Cent of BSs Reportlag 

G$  25fi 50$ ?3^ 100$ 

BMMH MMMRMMWim 

5 
'..-..'.'VZT 

MRWtfes-Utlf.v* 

*«:22£ 

1      I      ! 

Per Oeat of- S3 

Q$    2^1   50$   751100$ 

„J_± 

Jig. 21*    Special. .$ea Detail Activities of IBs.    Percentage of'HDs 
who perform various activities during special sea details and the 
per cent of the total special sea detail time spent on each acti- 
vity* (Job Questionnaire,  item 33) 

Buties When, ffot on Watch or Battle .Station*    The radaroen report that 
%&en they -ara not" on watch or at "battle stations thsy engage in the follow- 
ing activities!    serving as members of working parties,  supervising,  In- 
structing,  standing watch,  beeping records, maintaining the electronic 
equipment in 0X0, and parfarming siB^ej^aneoua |.otivlt;xe-j (radar operating, 
plotting, and phone talking). 

With the exception of the. activities of working parties and supervis- 
ing,  little difference is found between the rates of those reporting thastu 
Supervision is restricted almost entirely to the higher rated sen v;hile al- 
most all of the aea participating in working parties are of the lower rates* 

figure 22 (page Uj) presents the percentage of ra-iarmen who perform each 
of the activities shown and the par cent  of the total non-watch,  non-battle 
station tisae spent ;on each* 

Radarmen spend about k'jf* of their total work day not on watch or at their 
battle stations.    It  is interesting "to note that more than two-thirda of the 
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radarmen report that tfc-sy participate Is working parties when they are not 
on watch or at-  their "battle stations.    Is addition,  this particular activi- 
ty takss up more than fifty per cent of this time. 

Working 
Parties 

Instruction 

Watch 
Standing 

Supervising 

Becord 
Keeping 

Ifeinteaance 

Miscellaneous 

Per Cent of KDs Reporting 

c$     25^   *M   75$ 100# 

Per Gent  of Time 

0*      25%    %&    1^ 100$ 

Fig* 2£a    Activities Performed by SDs Whesi Hot on 010 Watch or at 
Battle Station.    Percentage of BDs who perform various activities 
during the time that they axe not on watch or at their tattle sta- 
tions and the percentage of this time that they spend at  each ac- 
tivity. (Job Questionnaire,   Item 31) 

Bvi}-electronic Ijuti_e&»    These duties are not associated with electronic 
equipBtSnfcT"" IThay are concerned with the activities and upkeep of the ship in 

ties (movie operator,  store keeper,  and mess cook.). 

Petty officer duties and supervising- activities are reported only by 
the rated Ken while most of the men reporting that they are sesbers of work- 
ing parties are of the lover rates* 

Figure 23 shows the percentage of radarmen who report the activities and 
the percentage of the total non-electronic duty time spent on each. (Page k$) 
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Working 
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Fig, 23.    Hoa-electronic Katies of KDs*    Percentage of KDa who per- 
form various ^on-elsctroais activities and the percentage of total 
non-electronic duty time spent at each, (Job Qiestionnaire,  item 30) 

Figure gU presents Breakdowns of the radarmans*  shipboard time according 
to-four subdivisions of the total t'me as well as the total time itself*    As 
can "be seen from this figures  the a.^1or electronic duties of radarmen are 
performed under all of the shipboard conditions except iaport watch*    Radio 
operating is the only activity that is performed by PJDs.to an appreciable ex- 
tent under all conditions'(including inport watch). (Figure 2*4 ie shown on 
page k$)    • 

- 
.•¥• 

Mai nt. ©nanc 8 Ac t iv i t i s s 
, «iwi»|r.iBfj*Mi-^'»„. 

• '.   On all of the ships in the sample, the radarmen had some responsibili- 
ty for the maintenance of the electronic equipment that they used,, .For the 
moat; part-, this ^cruipment is physically located in the combat information 
center and, generally speakings the maintenance activities of the radarmen 
were of the routine, low-level type, There is a tendency for the higher 
rated HDs to spend more time on maintenance than the lower rates spend. A 
description of the KBs'maintenance activities follows* 
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FIG. 24.     SUMMARY DIAGRAM OF THE  ALLOCATION OF ROS TIME. 
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Preventive Maintenance 

These activities are performed by ell rate a and they take up about k 
per cent of the total time radarmen.are aboard ship.    However,  the B?/5S?s 
report a smaller proportion of asn who perform preventive raaiatenance acti- 
vities than do any of the other rates, .   - 

Cleaning.    Eighty par cent of the BSs report.that they do routine 
cleaning of the electronic equipment in CIO.    Very few report- a responsi- 
bility for cleaning tools and tost equipment. 

£s^^SSiiS£*   A responsibility for performing routine'lubrications is 
reported0 by jpifper cent of the men—a greater proportion of the higher rat- 
ed sea reporting. 

Calibrate About 75 per cent of the BBs report that they calibrate 
electronic equipment and a few report that they calibrate electronic test 
equipment* 

SPuning. 3?hia activity includes shifting frequencies of electronic 
equipment as well as other minor adjustments intended to improve it'a 
operation. Eighty-four per cent of the r&darmen do this* 

Corrective Maintenance 

As a group, the radaraen report that they spend about one per cent of 
their total time aboard ship making repairs on electronic equipment. For 
the most part, those who reported this activity were among-the higher rated 
petty officers. Twenty-five per cent of the total group reported that they 
removed and replaced fuses when it was necessary. Kiaetoen per cent indi- 
cated that they replaced vacuum tubes* (In this connection, the radaraen 
were asked to indicate Aether or not they were required to make such tube 
substitutions and most of them indicated that they were not-'required to do 
so). No radarmea reported making major re-pairs to electronic equipment. 

H 
- - 

V.,*--i-'v; 

l-l 

• •  •••  : w 

B&darmen spend about seven per.cent of their total time keeping records, 
She records that the men keep as part of their job are listed in. Table IS 
along with the percentage of the group reporting the same. ('Table IS is 
shows on page 52) 

Reaponslb11ities for Materials and Sa£glis3 

Badarmen have certain responsibilities toward the various materials and 
supplies with which they work. The following section highlights these re- 
sponsibilities and shows- the percentage of radaraen reporting each* 
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Table IS 

Seeor&s Kept by HDs and the Percentage of EBs 
Who Keep Each Eecord 

(Job Questionnaire - Item 26) 

Records                                            |   Percen tags of BDs 

Badio logs S7 
CIO logs 75 
Eadio operator recorder log 58 
B^aipaseat leg   . 3fo 
Weekly check list (equipment) 55 

Operating log 
Monthly check list 51 
Daily check list 50 
ms log 50 
Tactical Charts 4i 

Operation schedule and plane 3U 
draining schedule £9 
Strategic chart £2 
Corrective maintenance record 
Custody records 1? 
Failure report 10 

Maintaining a lull Allowance of Materials* A littla less than 10 per 
cent of the radarffien report responsibilities for maintaining a full allow- 
ance of various publications and log "books. Fewer have this responsibility 
for operation orders, maintenance 'bulletins, and tools» 

Ordering jjatjarialg. The only materials ordered by radarxaen are log 
bocks, various publications, and tools. Less than lg par cent of the men 
report that they have this responsibility-.. 

Inventorying Materials, Fifteen par cent of the men or less inventory 
various publications,, log books, operation orders, and tools* 

Safeguarding the Security of Materials, in the course of their normal 
duties, the rad&rmen are required to handle classified military information. 
Certain members of the group have been assigned definite responsibilities 
for seeing that these materials are properly accounted for at all tises* 
fable !'9 (page 53) lists the materials which the radarmen safeguard and 
indicates the percentage of the radar group accepting this responsibility. 
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Table 19 

Materials Which KDs Safeguard and the Percentage 
of the Grroup Beporting Shis Responsibility 

(Job Questionnaire - Item 23) 

Materials 

deration Ordsr   • 
Hadio messages and Dispatches 
Logbooks 

/  Equipment instruct ion "book   . 
Equipment operation record 

Percentage of EBs 

h4 

1? 
10 

Checking Correctness of Materials, A number of radarffien indicate that 
they are required to check the materials listed in Sable 20 for errors and 
to make such corrections as are found to he necessary* 

+.--^&W"}£j*, 

Sable 20 

Materials Which EDs Check Correctness aad th< 
Percentage of the Group Reporting 

Shis Responsibility 
(Job Questionnaire - Item 23) 

Materials 

Status boards 
Logbooks 
Hadio messages and dispatches 
Equipment operation record 
Operation order 

Percentage of SiSs 

3X 
31 
2h 
15 
13 

••if 

.''-' 

• 

Other Bespoasibilifcies.    About one out of every five radarmea "point -out 
that they are responsible for conducting an inventory of logbooks and oper- 
ation orders.    Host of these men also indicate that thay are expected to 
file operation orders and log books.    Almost half of the radarraen state that 
they file incoming radio messages and dispatches,    Jwelv© per c«at reported 
having a responsibility for distributing radio messages and dispatches, 

Supervision and Instruction 

M shown numerous times in previous divisions of this section,  the re- 
sponsibility for, supervising and training man la the use of various materi- 
als is reported almost entirely by the higher rates- • 

imMI^MM*    AaonS the group of higher rated men it is found that about 
30 per cent report beiag responsible for supervising the use of status 

m&Z•, 
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•boards and log books,    Between 10 and £0 per cent also supervise the use of 
ecjaipmeat operation records,  operation orders,  equipment instruction books, 
and radio messages and dispatches,  while only a few report being responsible 
for the supervision of maintenance and the use of test equipment and tools. 

,ISSl'iS£ti£B!i    Only a few in this group of radarmea report being re- 
sponsible? for the training of sen in the use of tools and eqjxipiftent opera- 
tion records**    A slightly larger percentage (between 10 and 20 per cent) re- 
port that they train Eten in the 'ass of operation orders, ecjuipaent instruc- 
tion, books, maintenance bulletins,  and radio messages and dispatches*    Ehir» 
ty-fire per cent say that they train men Is the use of status boards, vari- 
ous publications!, and logbooks while the greatest number (close to forty 
per cent) report that they are responsible for the training of men in the 
use of electronic equipment. 

1 

Materials 823a Use 

In a manner similar to the job descriptions given previously for other 
classifications, the following portion of this section contains tables which 
present listings of the publications, tools, and test equipment used 

raen and the percentages of man who report the use of each of these in- 
struments. 

Publications. The job of the radarman requires him to refer to a number 
of different publications, lash man in this sample was requested to indicate 
the particular publication that he used while performing his duties aboard 
ship. These publications are presented in Table 21. 

) 

Table 21 

Publications RBs lTes and the Percentage 
of EDB Who Use Each Publication 
(Job Questionnaire - Item 22) 

F—^—;  
Publicatic 

! General Signal Books 
{ USF 
\ MD Series 
| JAK&P (Joint Arssy, Havy, Air VOTM) 
I   . Publications 
| AGP (Army Command) Publications 
j 
j.Instruction Books (General) 
! Communications Signaling Procedure 
I fleet Saetlcal Instruction 

SAW  (Joint Amy, Navy) Publications 
1 Radar Bulletin Series 

Percentage of FDs 

99 
59 

46 
h7 
lS-2 Q 

„5iu 
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Table 21 
contlnusc 

Publications Percentage of SB's 

• Department Naval Oojamunications 13 
,•   ; . 

Ha&ar Maintenance Bulletin 30 
E&VShips Instruction Books 30 

(Equipment) 
C1I0 (Chief Naval Operations) 29 

Publications 
Sext'bocke on'Electronics 23 

(educational publications) 

BuShips Manuals 21 
OH (Office Naval Intelligence) 19 
Electron 10 

.VUAS* A list of the tools that the radarsnen stated that they used 
in the "osxforiua&ee f Vi dr shipboard duties is given in fable 22,    A brief 
inspection of the list will substantiate maintenance information present" 
ed on the preceding pages.    A definite break will be noted between the items 
"nautical slide rule" and'"screwdriver,"    She most commonly used tools ars 
not of the type used in maintenance but rather are plotting aids. 

fable 22 
* 

S m 
•„.-'« 

H 
m 
v> 

•'-'< 

ii m 

fools BDs Use and the Percentage 
of IDs Who Use Bach fool 

(Job Questionnaire *• Item 27) 

Tool Percentage of RDs 

Pencils Qg 
!     SBS Ana SB 
!     Parallel Buler 87 
I     Dividers Sb 

Nautical Slide Rule 77 • 
j     Screwdrivers 59 - 

Pliers (long-nose) 23 
Typewriter 2S 
Allen Wrench 25 
Hammers 22 
Files 18 
Crescent ¥r endues    * IS 

Drills 3 Sad Wrenches 
Power Brill 15 
Hand Drill 14 
Hacksaws 12 
Punches 

r »•••• — •'-»•—• '.—•• • " •»•>••» •*—» 
12 

- » 
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Test Equipment» A list of thirty-two pieces of electronic equipment was 
submitted to all of the radarmen aboard the ships of this sample along with 
instructions for checking those pieces of equipment which each man used 'while 
engaged in his regular shipboard duties. .Table 23 presents those items of 
equipment which were selected "by more than ten per cent of the radarmen. With 
the exception of the echo "box, less than a third of the EDs used any of the 
test equipment to an appreciable extent. 

Table ZJ 

Test Equipment B3Ds Use and the Percentage of EDs 
Wxo Use Each Piece of Test Equipment 

(Job Questionnaire - Item 28) 
 -~ •  ~——mr«M«»•« m*i* 

Test Equipment Percentage of EDs 

Echo Box hs 
Range Calibrator 29 
Tube Tester 28 

j Oscilloscope 20 
1 Frequency Meter 18 
j Voltmeter 15 
1 Ohmmetor 15 
S Dummy Antenna ll 
I Signal Generator 11 o 

Radioman 

The following section will discuss the job of radioman in the same man- 
ner as the previous discussions of the other ratings. 

Duties Under Various Shipboard Conditions 
3" 

Total Time Aboard Ship.    The total time that a radioman is aboard ship 
may be divided among the activities of radio operating,  record keepingt pre- 
ventive maiiiiieiiaiiCBt   piiOne   uaxiCer,   Cui"i"uCvxire aiaiil1jeiiiu:iCe»   sonar Operating* 
fire control operating,  non-electronic duties,   and off-duty time,    Figure 
25 (page 57) presents the percentage of radiomen who perform each of the ac- 
tivities during the total time they are aboard ship and the percentage of 
this time they spend at  each activity. 

See footnote 5» V^e 7° 
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Badio 
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No n-electronic 
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Off-duty 
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BMs Eeporting Time Spent 
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Fig, 25.    Salpboard Activltiea of BMs.    Percentage of Ms who per- 
form various activities during- their total time aboard ship and the 
percentage of this time they spend at each.  (Joo Questionnaire, 
item kl) 

Inspection of figure 25 reveals that the largest single portios of the 
total time is devoted to radio operation.    A minor amount of the M»'  time 
is. spent in phone talking,  corrective raaintesace,   sonar operating,  and fire 
control operating.    The 10 per cent who do not operate radios are BM/js or 
BM/SHs.    Only the seamen report that they act as phone talkers,    The higher 
rates "perform "Dreventiva mM«t,i>y,cni«» »«ii *»**,«•«;» w»~ •»».». ««*.*„**4-._ a- ~ •»...— 
er percentage of case« thaa do the lower rates* 

.   IMSGKI. ¥%Mk*   Badioajeu perform the following activities while on 
underway watch!    radio operation,  supervision, aeasage handling (filing, 
routing,  checking, and writing messages), messenger, saintenance,  instruc- 
tion,  and miscellaneous activities {which,, in this ease,  includes such 
things as cleaning spaces and correcting publications).    The amount of time 
spent on each of the activities daring underway watch is shown in Figure 26, 
(page 52). 
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Fig* 26. Underway Watch Duties of EMs. Percentage of RMs who 
perform various activities during underway watch and the per- 
centage of time spent at each. (Job Questionnaire, item Uo) 

Four per cent of the radiomen state that they have no underway watches. 
It was found that more lower rated radiomen reported that they operate radio 
gear and perform miscellaneous activities citad above* Maintenances instruc- 
tion, and supervision are reported most frequently by the higher rates, while 
messenger duties are reported only "by the lower rates. 

General js£jierters_. During the time that radiomen are at their battle 
stations, they perform the folio-wing activities: radio operating, acting 
as phone talkers, supervising, maintaining radio equipment, routing mes- 
sages, writing messages, and miscellaneous activities (which here include 
keeping logs, instruction, and stand-by). Figure 27 illustrates these ac- 
tivities in terms of men. and time. (Figure 2? is shown on page- 59) 
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Operate 
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Miscellaneous 

No Assigned Battle 
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Fig= S7»    General .%aarters Duties of RMs.    Percentage of HMs who 
perform various activities at battle station and the percentage, 
of this time that they spend at each activity, (Job Questionnaire, 
item 36) 

..... 
• 

.- 

Except for two-seamen, all of the radiomen'report that they have de- 
finitely assigned "battle station duties There are few inter-rate differ- 
ences among these duties, although, there is a definite tendency for phone 
talking to."be sore characteristic of the lower rates while routing and 
writing messages, supervision, and maintenance are more.likely to be per- 
formed by the higher rated men* ' • 

Inport Watch, Radiomen spend their time during innort 'watch or-eratins; 
radio, handling messages (here includes messenger), supervising, cleaning; 
maintenance, watches (which in this case, includes petty officer duties as 
well as quarterdeck watches), and miscellaneous activities (correcting pub- 
lications, instructing others, and practicing co'deV. Figure £S (page 60) 
gives the percentage of men who reported each of these activities, and the 
percentage of the time spent while en inport watch performing each activity. 

Seventy-nine per cent of the lower rated radiomen (RM/3, BM/SH) operate 
radio during inport watch and 68$ act as messenger and othervise handle 
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Operate 
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Pig. 28. Inport Watch Activities of Fids. Percentage of EMs who 
perform various activities during inport watch and the percent- 
age of time spent at each activity. (Joh %iastionnaire» item 38) 

13 
1 

o 

messages»    The higher rated radiomen engage in these duties to a lesser ex- 
tent (hjfj and 29^1  respectively).    On the other hand,  the higher rates store 
often report maintenance and supervisory activities.    Chiefs report that 
they spend all of their inport watch time OB quarterdeck watches, 

JfeSSliii •§££ I^tj.-1-l*    In the general case,  the radiomen have few special 
sea detail duties of  ishe type that would require the® to leave their regular- 
ly assigned fet-ies such as radio operating and message h&adiiag*    Fifty-five 
per cent of the radiomen indicated that they bad no assigned special se& de- 
tail duties hut continued, wi^h their regular work shen the special ssa &e~ 
tail is ffiarm.ed„    Tha replies of the remaining forty-five per cent of the ra- 
diomen are presented in Figure 29*    It will be noted that,  with the excep- 
tion of SiSSSsiSBtSEi S£MzMiS£ (which consists of handling lines &ncL rais- 
ing and lowering cploxsJ» Si of the duties listed are of the routine type, 
(Figure 29 is shown on page 6l) I 
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Fig, 29-    Special Sea Detail Activities of Ms.    Percentage of Ells 
who perform various aetivit* *s during special sea details and the 
percentage of the total special sea detail time spent on each ac- 
tivity.  (Job Questionnaire,   item 33) 

•;* 
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Duties When Hot on Watch or at Battle Station,    The radiomen report the 
following activities as 'being performed during work periods when they are 
not on watch or at "battle stations;    working parties,  instruction, handling 
messages,  super%*ising4 record keeping, watchg£ (quarterdeck watches or other 
non«.electronic petty officer duties),  maintenance,  and Mjfcoll^eoujB actjlvi- 
ties (stand-by,  mailman, and messenger).    The radiomen estimate that they 
*Spm'l 37 P®r cent of their work day not on v/ateh or at their battle stations* 
Figure 30    (page 62)  illustrates the relationships "between the activities in 
terms of proportions of aea and amounts of time. 

Little difference is noted between the rates as to the percentage of 
each reporting the various non-watch activities,  except  in the cases of" work- 
ing parties and supervision.    As would "be expected,  the lower rates report 
almost all of the working party activities,   and the higher rates almost all 
of the supervising. 
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Pig. 30. Activities Performed by 3<Ms When Sot on Watch or at Battle 
Stations, Percentage of HMs who perform various activities during 
the time that they are not on watch or at their battle stations and 
the percentage of this time that they spend at each activity. (Job 
t^iestionn&ire,, item 31} 

O 

Hon-eleotronic Buties.    Badiomen spend eight per cent of the total time 
they are aboard ship performing non-electronic duties*    I'hey report the fol- 
lowing activities*    working parties*  non-electronic watches,   supervising, 
and miscellaneous, activities (which include such things as crypto work, 
aailmaas  typing for officers§ and acting as assistant chaplain).    Figure Jl 
(pags 63) presents the percentage of men who report each of the activities 
and the per cent of total non-electronic duty time which is spent on each 
activity* 

Supervising and petty officer duties are given only "by the rated men. 
Working parties and miscellaneous activities are reported by a relatively 
larger percentage of the lower rated men. 
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L 
Pig. 31,    Non-electronic Duties of BMs.    Percentage of Ells who per- 
form various non-electronic activities and the percentage of the 
total non-electronic duty time spent at each, (Job Questionnaire, 
item 30) i& 

Summary 

To sum up the radiomens' duties and the temporal relationship of these 
duties during different shipboard conditions Figure J-2  (page 65) presents 
each of the periods, in terms of the relative amounts of time spent on each 
activity. From the diagram, it can he seen that radio operating with the 
supplementary activities of message handling occupy most of the radiomens' 
time under each shipboard condition. 

i 
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Maintenance Activiti_es 

The following section will describe the radioman's maintenance activi- 
ties, his responsibilities for materials and supplies,  as veil as the ma- 
terials themselves,   in a manner similar to the descriptions of the other 
ratings. 

As shown in the discussion on total time,. radiomen spend eight per cent 
of their time aboard ship on maintenance activities.    These activities will 
be discussed in the succeeding paragraphs under the headings of preventive 
and corrective maintenance* 

5M 

Preventive Maintenance 

Six per cent of the radioman's total time is spent on the preventive" 
maintenance of radio, receivers, transmitters, and teletype, k  larger pro-* 
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portion of the higher rates participate in these activities than do the low- 
er rates. 

Cleaning. Eighty per cent of the radiomen say that they are responsi- 
hle for the routine cleaning of radio equipment. In addition, a few report 
that they clean test equipment. 

Lubricating. The moving parts of radio equipment may require periodic 
lubrication in order to prevent excess wear or 'binding. Twenty-six per cent 
of the radiomen indicate that they have "been assigned the responsibility for 
making such routine lubrications. 

Calibrating^, Fifty-seven per cent of the men are responsible for cali- 
brating radio equipment, with a much larger proportion of the higher rates 
reporting it than the lower rates. 

Corrective Maintenance 

Although none of the radiomen report making major repairs of any kind, 
about two per cent of their total shipboard time is devoted to activities 
of the corrective maintenance type. In the main, these consist of making 
minor repairs by means of tube or fuse replacements, or by making inter- 
nal screwdriver type adjustments. Generally speaking, the higher rated men 
are more likely to attempt such repairs. 3 
Record Keeping 

Seven per cent  of the total time that BMs are aboard ship is devoted to 
record keeping.    A list of the records that radiomen keep is presented in 
Table 2U. 

Table 2k 

Records Kept by EMa and the Percentage 
of RMs Who Keep Each Record 
(Job Questionnaire ~ Item 26) 

Records ~J_Pe: 
Percentage of RMs 1 

Radio logs 
Radio operator recorder log 

| Weekly equipment check lists 
I Daily equipment check lists 
Monthly equipment check lists 
Operating log 
Training schedule 
Equipment logs 
Corrective maintenance records 
Operation schedule and plans 
Failure report 
Custody records 

£k- 

SO 

% 

29 
29 
25 
2H 
15 

:> 
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INSTRUCT) 

MAINTENANCE 

OPERATE 
RAOijt 

MISCEL,L,AKE~Ol      s, 11 % 

WATCtfES 

CLEAKiMG 

MAI*ST£NA?i 

OPERATE 

UNDERWAY WATCH INPQRT WATCH 

PHONE   TALKES 

OPERATE  R£WAR - 

OPERATE FS8£ COiMTaOl.-}%—"   f 

CORRECTIVE MAINTENANCE -2% •* / 
MSN-ELECTRONIC DUTIES— 

PREVENTIVE  MAINTENANCE 

SECOSO KEEPING 

TOTAL TIME ABOARD SHIP 

4 

.#*"*• 

SUPEjgVigiON 

10% 
29 %   \ 

OPERATE 
A$0 r!fe; 

S 

MAWTEMAKCS    / W *B   Reg** 

i 
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_*.       WRITE yp 
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GENERAL QUARTERS SPECIAL SEA DETAILS 

i 

w 

FIG. 32   SUMMARY DIAGRAM OF THE ALLOCATION OF RM'S  TIME. 
P£3C£fcTA3£ OF TIME THAT nu'&   SPEND PERFORMING VARIOUS ftOTJVJTflES UNDES DIFFERENT   SHiPI£04Ra  CONDITIONS* 
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Responslbilltlas for Material^ and |>HE£iifS 

Most of the material for which radiomen report a responsibility is in 
the category of printed material. About half of the RKs indicate that they 
here "been assigned the responsibility for distributing and checking the cor- 
rectness of radio sessages and dispatches, as well as inserting published 
changes?, in publications. A similar percentage report that-they are re- 
sponsible for safeguarding the security of radio messages and dispatches 
and thirty-sight -p&r  cent indicate that they have the responsibility for 
maintaining the security of various publications* 

The radiomen have very few responsibilities related to the accounting 
of job materials. A few sen report that they are expected to maintain an 
adequate supply of blank forms by inventorying existing stocks and order- 
ing replacements as required. Most of the radiomen (75$) z-V® required to 
file the messages and dispatches in a prescribed manner, and about 20$ of 
th© group report that they have this type of responsibility toward log 
books and operation orders. 

Supervision and lastrueticn 

Between 10 and 20 per cent of the radiomen report that they serve in a 
supervisory capacity. Thirty-three par cent of the BMs indicate that they 
instruct others on electronic equipment. Most of the men who report these 
responsibilities were among the higher rates. 

Materials Badioagn Use 

The following tables contain listings of the publications, tools, and 
test equipment used by the radiomen? and the percentages of men who use 
them. •..-•• 

• • 

^^_lication£. One aspect of a man's Job is reflected by the type ef 
publication ha uses. A prepared list of publications was submitted to 
radiomen and they were asked to cheek those publications which they used in 
the course of their shipboard activities and the results of that checkoff 
are presented In Table 2j3« (Shown on page 6s) 

Most of the publications that they checked are of the operational type. 
Shrae of those indicated are clearly oriented towards maintonanc-s. The 
relatively small number of maintenance publications eheckmarked coupled 
with the relatively small number of man indicating the use of each is in- ' 
dicative of the minor rods that radiomen play in electronics maintenance. 
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Table 25 

Publications RMs Use and the Percentage of Ms 
Who Use Bach Publication 

(Job Questicnniare - Item 22) 
O 

Publication                     Percentage of BMs 

JAMP (Joint Arsy, Bavy, Air Pores) 99 
Publications 

AGP (Army Qosffiiand) Publicat ions 96 
SNC (Department Naval) 95 

CoBUHunioat ions 
USP Publications 79 
Instruction Books (General) 

69 JAHP (Joint Arsjy, Nary) Publications 
CSP (Coissunieat ions Signaling 59 
Procedure) Publications 

General Signal Books 49 
Textbooks Pertaining to Electronics hS 

(Educational Publications) 
KATShips Instruction Books 36 

(for Bquipaent) 
C$0 (Chief Naval Operations) 32 
Publications 

Pleet Tactical Instruction 14 
Communications Electronics 12 
Maintenance Bulletin 

. ,..__ .,     . .... 

o 

Tools* She tools that radiomen indicate that they use while doing their 
jobs era given ia fable 26. With the exception of pencils and typewriters, 
which are not ordinarily thought of as tools, it is apparent that these aen 
engage in few of the activities requiring the use of any kind of tool other 
than the most cossraon hand type such as screwdriver or pliers* 

fable 26 

•tools BMs Use and the Percentage of Bila Who Use Each Tool 
(Job Questionnaire - Ites 2?) 

•Prtrtl 
h 

001 ' Percentage of Bias 

Typewriter 
Screwdriver 
Long-nose pliers 
Jiles 
Haasner 
Dr i x 1. s 
Soldering guns 
Hand drill 
Orescent 'wrenches 
Allen wrenches 
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g&st Equipment. Although there is ample evidenoe that the radiomen 
spend" Tftlli lime 'on electronic maintenance and make no t£J.$ov  repairs to 
their gear* certain pieces of electronic test equipment are required in 
the performance of regularly assigned shipboard tasks. These items ere 
listed in Table 27. 'The most commonly used equipments are the frequency 
sister and the dummy antenna which are customarily employed during align- 
ment, calibration, and tuning. With the exception of the tube teeter, 
relatively few radiomen report the use of any of the other types of 
electronic test equipment. 

Table 27 

in- 

fest Equipment EMs Use and the Percentage of Hi-is 
Who Us© Each Piece of fast Equipment 

(Job Questionnaire - Item 28) 

Test Squlpment Percentage of EMs 

frequency meter 85 
Dummy antenna                                            pS 

hi 
Beat-frequency oscillator 29 
Audi© oscillator £1 
Voltmeter 19 
Wattmeter 18 
Killiameter ik 
sfeSSTiSvcl* lU 
Ghmmeter 11 
Oscilloscope 

j 1 _ -  

Fire Controlman 

;** 

•: 

I 

'•-!6\'-\ 

The description of the fire controlman1 s job which is presented in this 
section of the report differs from the preceding job descriptions in two 
ways. For one thing, the term "maintenance8 refers to the maintenance of 
rvon~eloctronic fire control gear (computers, directors, etc.) as well as 
the electronic parts of sections of fire.control equipment (e.g., fire 
control radar}* A second difference, and perhaps a more important one, 
stsss from the fact that the data for the firs coafcrol rating were obtained 
from only one man aboard each ship, Thsss max were chosen on the basis of 
the amount of electronic maintenance that they performed and6 in <*v£Ty  cssss 
the fire controlman who participated was reported to be the man who did the 
most electronic maintenance on the firs control equipment. Bacaxisa oi  this 
select sample, eare should be essreised in generalizing the job described 
to the jobs of fire controlman in general* Because of the small size of 
the sample, differences between rates would be difficult to interpret andi 
therefore, will not be presented* 

-69- 
KESTRICTED 

I 

--I 

M 

:••#. 



ggSTRIQTED 
ffictMfyTus!o?mT i on 

Duties Under Various Shipboard Conditions 
10 

Total Tj£je Aboard Ship.    The fire ccntrolman's daily activities can "be 
grouped into nine general types.    These are preventive maintenance,  correc- 
tive maintenance,  record keeping, radar operating, fire control operating, 
phone talker, plotting,  non-electronic duties (includes only those activi- 
ties which do net refer tc fire control gear),  and off-duty time. 

Figure 33 presents the percentage of fire controlmen who perform each 
of the various duties during their total time aboard ship and gives the 
percentage of this time that they spend on each.    This figure shows that 
most of the fire controlmen participate in all these activities,   except 
plotting.    It can also be seen that maintenance is the major activity of 
this group of fire controlmen. 

FCs Reporting 

Corrective 
Maintenance 

Preventive 
Maintenance 

Operate FO 
Equipment 

Record 
Seeping 

Radar 
Operating 

Phone 
Talker 

Plotting - 
Activities 

Ion-electroaic 
Buties 

Off-duty 

9^ 

Time Spent 

VAVVYI 18$ 

I I I » 
9  I  I 

«i »I 
I < * 

12$ 

loot mmmmmmmm V-VtV.Vi •*>'< j   XO& 
M.'.v.V.'AHi JH° 

Y« 111 lYl I l » •• 
* I I l 1,1 t 1 ' ' ',*.' 

Pig. 33*    Shipboard Activities of ?ns»    Per<-ertage of PCs who per- 
form various activities during their total time aboard ship and 
the percentage of time they spend at each.  (Job Questionnaire, 
item 41) 

10 
See footnote 5« page 7» 
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Underway Watch. The kinds of activities that fire controlmen are mo«t 
likely to perform during underway watches are operating, maintenance, gener- 
al watches and petty officer duties (security watches, master~at~arms, and 
switchboard watches), supervision^ helmsman duties, and phone talker. Fifty 
per cent of the fire controlmen reported that they have no underway watch 
duties, Figure 3U shows the percentage of fire controlmen who reported that 
they perform each of the various duties during underway watch and the per- 
centage of the total underway watch time spent on each duty. As can be seen 
from this figure, only a small proportion of the men perform any single ac- 
tivity while they are on underway watch. The major activity in terms of 
time, for those who have underway watch is that of operating equipment* 
Further analysis of the data shows that although only a few of the men serve 
as operators during this time they spend almost all of their time at this 
activity. 

Per Cent of FCs Reporting    Ter  Cent of Time 

0$  2$ 50$ 15$ 100$  0$ 25$   5C# 755$ 

Maintenance 

Operating 

Supervision 

General 
Watches 

Helmsman 

Phone 
Talker 

lo Assigned 
Duties 

I 1 
W/X 1 

\ 
1 

VM L              i 

! m:' 
m~J 

1 

VA s 

&      I 
I |       i 

L           1 

L_L 

t •« » » 1 t * 
(ill 1. II *a i 

II 
It t < 1 
11 1 I « It a * • i 

r * • • • «.„«.< i P«_ 

..1 •••  i r 1 

1*12. "^4, Underway Watch Duties of FCs. Percentage of FCs who per- 
form various activities daring underway watch and the percentage of 
tiaa sp«ttt at each,  (Job Questionnaire,   item ko) 

General Quarters.    During these periods fire controlmen spend their time 
operating radar, "operating computer,   supervising, performing maintenance 
(which includes transmission and switchboard checks as well as the previously 
defined activities),  director and bearing oper&tiag, and miscellaneous acti- 
vities (keeping logs and recorda, plot checking,  operating the windbox,  and 
acting as a phone talker). 
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Tpnia 

Figure 35 presents the percentage of fire controlmen who reported each 
•of the ahove activities and the percentage of time spent on each activity 
out of the total time that they are at their "battle stations.      ...:-.   ••„• ;..• 

Per Cent of POs Reporting Par Cent of Time 

o$    25$   5&t>   75* loojS      of*    25$   50$°75$XQC$ 

Supervision 

Operating 
.E&dar 

Operating 
Conmuter 

Maintenance' 

Director .and 
Bearing Operator 

Miscellaneous --.'. 

) •     J 

5"%» 35*   General Quarters Duties of FO*,   Percentage of PCs who . , 
perforsa various, activities at battle station and the percentage 
of time that they spend at each activity,  (Job Questionnaire, 
item 36) 

**"?! 

Irjpprt Watch * Most of the fire controlmen spend all of their inport-: 
watch time standing ship vatchea (includes patty officer duties). A few 
men report"that they supervise others and maintain fire control equipment.' 
under.inport watch conditions. Figure 3S gives the percentage of fire-con-- 
trolmen who reported each of the above activities and the percentage of 
time spent on each activity. (Figure }&  is shown on page 73)      ' "- '• 

' • Sjoeclal Sea Detail. Eighty-three per cent of the fire controlmen re~ 
ported that they have special sea details. She duties they perform during 
thee® periods are supervising, securing mooring lines, acting as phone' 
ta,lk©rs and miscellaneous-activities (.such aa switchboard operating), -Pig- 
ure 37 presents the percentage of fire controlmen who reported each of the 
above activities and the percentage of time gpent on each activity out of 
the total time that they are on special sea details. From this figure it 
can be seen that most of this group's time is taken up in supervisory acti- 
vities, further analysis of the data shows that all the men who supervise 
or act as talkers during this period, spend,all of their time so engaged, 
(•figure'37-Is shown On page 73/ •.'•..•   .-.:.. •'. .*..'•'.' 

1 
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Ship 
Watches 

Supervising 

Maintenance 

No Assigned Inport 
Watch Duties 

Per Cent of PCs Reporting Per Cent of Time 

o#    25$  5<$  75$ ioo#     o$    25$   50$   15$ 1005& 
1      '      ' I      I      I 

• •••'• - • -v-v^S:•••••:•:•• '-I I M^ mwmm 

K 
1 

fci 1 
i 
« 

0 i 

t 1 

\. _    i 
| L 

I 

Pig. 36. Inport Watch Activities of PCs. Percentage of FCs who 
perform various activities during inport watch and the percentage 
of time spent at each activity.. (Jon Questionnaire, item 3*0 

O 

r. ) 

Supervising 

Securing 
Lines 

Phone 
Talker 

Miscellaneous 

No Special Sea 
Detail Duties 

Per Cent of PCs Reporting 

0$  25$ 50$ 75$ 100$ 

i 

%&£&& 

Per Cent of Time 

25$   5C$   75$ 100$ 

It v • -t   i * ' t i » • * t * « 
I • * i * ( 1 * I fe : 4 j i - V 

i   1 1         1 
m 
^~~ 

Y/4 'A 1 

I.1 y v:J r~r 
! I 
7T 

Pig* 37» Special Sea Detail Activities of PCs. Percentage of FCs 
who perform various activities during special sea details and the 
per cent of the total special sea detail time spent on each acti- 
vity. (Job Questionnaire, item 33) 

Duties When lot on Watch or at Battle Station. Pire controls-ens5 non- 
watch, non-hattla-station duties are Shown in Figure }B  (page 7^)« All of 
the fire controlman reported that they had duties when they were not on 
watch or at battle stations* Ssaminatiou of Figure }%  reveals that most of 
the men take advantage of this time to perform the necessary maintenance of 
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fire- control equipment. 

Per Cent of FCs Reporting Per Cent of Time 

0$     25f>   50$   75$ 100$      0$     25$   50$   75$ 100$ 

Maintenance 

Supervising; 

Record 
Keeping 

Operating 

Petty Officer 
Duties 

Cleaning 

Instruction 

r-p-r 

1 

B   *   «   t   * t   »   1   t  4   »  * £                                                                 \ 

v/XvX-J 1 
II       1      : 
1 •i:- 

KvTH" l 
:•• 

i-i " \ 

i 
•A "" 

! 

! 
1 

Fig* 33. Activities Performed "by PCs $hen Not on Watch or at 
Battle Station. Percentage of PCs who perform various activi- 
ties during the time that they are not on watch or at their 
"battle stations and the percentage of this time that they spend 
at each activity. (Joh Questtonnair , item 31) 

3§e 

i 

Non-electron i c Duties. In addition to- those duties directly associ- 
ated with the technical specialty of the fire controller* in this group, 
they report some duties which are not directly associated with that spe- 
cialty or with.electronics in general. All of the duties reported under 
this heading "by the* members of this group fell into the general class of 
petty officer duties or general' supervisory activities. Mo duties were 
reported which were inconsistent with the fire controlaaa'a specialty or 
his rate. 

-* 

m 

A select sample of fire controlmen indicated the way that they appor- 
tioned their time under the four shipboard conditions in terms of the to- 
tal time that they sjpent aboard-ship.    Figure 39-(pa§® 15) diagrammaticaliy 
presents their responses.    These men were originally selected for the sample 
because they spent more time maintaining the electronic fire control equip- 
ment than other members of their groups.    Inspection: of the diagram 
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OPERATE 
COMPUTER 
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PHONE TALKER 
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1 

GENERAL QUARTERS SPECIAL  SEA DETAILS 

i 
FIG. 39.      SUMMARY DIAGRAM OF THE  ALLOCATION  OF FCS TIME. 

MOI06NTMK OP T!ME THAT   i-"c's   Si»£ND   PERF0RKM6   VARIOUS    ACTIVITIES  UNDER DIFFERENT   SHIPBOARD   CONDITIONS. 
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substantiates the fact that they spend a greater fraction of their total 
time engaging in maintenance activity than in any other single kind of ac- 
tivity. It appeal's that they accomplish the hulk of their maintenance 
while the ship is underway and the men are not at general quarters or the 
special sea detail has not been manned. The "balance of their time is 
largely spent operating fire control equipment or serving in some super- 
visory capacity. 

Maintenance Activities 

The amount of fire control radar maintenance performed by fire control- 
aen varies from ship to ship, and it depends upon the availability of ade- 
quately trained men. As is shown in Figure 39* maintenance activities per- 
formed on all types of equipment, takes up a little over 30 P®* cent of the 
fire controlmens' time aboard ship. In this section the kind3 of mainte- 
nance will be discussed and the percentage of men reporting each activity 
will he pointed out. 

Preventive Maintenance 

• . 
As waa pointed out in the discussions of the other ratings,   ^preventive 

maintenance111 includes such activities as cleaning,  lubricating, calibrating, 
tuning,  and measuring selectivity and sensitivity of electronic equipment. 
Such activities consume abcui 13 per cent  of the fire controlmens' total 
time and are performed by almost all of the men. 

Corrective Maintenance 

This takes up IS per cent  of the fire controlmens*  total time. 

Making Minor Repairs.    Almost all of the fire controlmen report that 
they make minor repairs.    Ninety-five per cent  of them atate that  they re- 
place fuses and tubes and 90 per cent of them say that they clean and ad- 
just contacts and relays. 

Making Major Rejgairs.    A little over 60 per cent of the fire controlmen 
report that they make major electronic repairs -    ThA-rty~fe>vtr per cent- of 
the© make field changes and a few repair test equipment. 

Making Adjustments.    Ilnety~£ive per cent of the fire controlmen report- 
that they are responsible for making adjustments to electronic equipment. 

SSSSJJ: Keeping.    This group of fire controlmen reported that they spent 
six per emit of Their total time keeping records.    Ninety-five par cent re- 
ported that they keep records of some kind,    fable 28 (page 78) lists the 
records kept by fire controlmen and gives the percentage of men that keep 
each of the records.    As can be seen from this table most of the records 
kept by this group concerned maintenance activities. 
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Table 23 

Records Kept by FCs and the Percentage of FCs 
¥ho Keep Each Record 

(Job Questionnaire - Item 26) 

Records 
nJ^MWi    »   •••••  —•••'    •!*   1       

Percentage of FCs 

Equipment logs ..."   Bk  . 
Daily check lists Sk 
Weekly check lists %k  ••'• 
Monthly check lists S3    ' 
Operating logs 83 

Repair records 72 
Corrective maintenance records 1 Failure reports 
Spare parts records 
Resistance test records 50 

Equipment installation records 50 
Standard navy stock cards S Alteration records 
Custody records Uh 
Electronics equipment history • 39 • 

Electronics service repair reports 28 
draining schedules 2S 
field change records Oft 

Operations schedules and plans 11 

1 

!•    1 

ResponsiD-ilitiea for Materials BXIA Supplies 

•The materials for which the firs controlmen &r© responsible and the as• 
ture of the responsibility that they have for each of the materials are given 
in Sable 29 (page 79) •    Kftw frequencies ars employed because of the small 

.number of men in the sampl®. 

An examination of Table 29 shows that firo conirolmen, feel sioat respon- 
sible for those materials which are directly related to the maintenance and 
operation of fire control equipment—-equipment'instruction books and tools. 
There also seems to be a general understanding of the need for safeguarding 
the security of these materials* 
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Table 29 

Frequencies With Which FCs (N»1S) Indicated 
Responsibilities for Certain Materials 

(Job C^iestionnaire - Item 23} 

Electronic Spare Parts 
Trouble Report Forms 
Equipment Operation Records 
Operation Orders 
Test Equipment 
Equipment Instruction Books 
Maintenance Bulletins 
Log Books 
Tools 

2 
3 

10 

7 
1 
2 
0 
5 
2 
1 
1 

11 

k 
1 
0 
0 
k 
k 
k 
2 
9 

1 
1 
6 
0 
1 

1 
7 
3 

0 
0 
2 
0 
0 
s 
3 
2 
0 

2 
6 
1 
2 
2 
1 
s 
0 

Supervision 

Between 5© and 60 per cent of the fire controliaen supervise the use of 
test equipment, log hooks, and tools, Between Uo and 50 per cent supervise 
the use of equipment instruction hooks, maintenance bulletins, and other 
Fablications. About 30 per cent of the men report that they supervise the 
use-of electronic spare parts, and equipment operation records, and a few 
report that they supervise the use of trouble report forms, and operation 
orders. 

Instruct ion 

Sinsty per c«sst of the fire castroism report that they are responsible 
for giving instruction of soae type.    Between lo and JO per cent of them 
train men in the use of test equipment and tools,  and 'between ko and 50 per 
cent of them report that they train sen in the use of log books,  equipment 
instruction books,  and maintenance 'bulletins* 

Materials Fire.Gontrolmaa TJse 

This section will he devoted to the kinds of publications,  tools, 
and test equipment fire controimen use in their joh6    The following tables 
show the proportion of FCs who use each of the materials, 

too i M uo 
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Table 30 

Publications. PCs Use and the Percentage 
••   of FGs Who TJsa Each Publication 

(Job Questionnaire - Item 22) 

Publication 

Instruction looks (general) 
Texfbooka oa electronics 

(educational publications) 
HATShipe Instruction Books. 
BUShips Manuals 
Radar Maintenance Bulletin 
Electron 
U3J5 Publication 
Sonar Maintenance Bulletin 
CIO (Chief Saval Operations) 
Publications 

(Ml  (Office Naval Intelligence) 
Publications 

Fleet Tactical Instructions 
JAHP (Joint Antsy, Navy) Publications 
Radar Bulletin Series 

| Coaaaunieationa Eleetronies 
Maintenance Bulletin 

»i 

! 

Table 31 

Tools JH3a ^Jse end the Percentage 
of PCs mo Use Bach Tool 

(JOB Questionnaire - Itasa 27) 

Tool 

Screwdriver 
Long-ncee pl*.era 
Piles 
Sad wrenches 
Allen wsachsa 
Hamate rs 

Crescent vranohaa 
Socket iift'eachea 
Tap and Di^j 
Pencils 
Power drill 
Hacksaw 
Hand drill 

Percentage of 
~T 

100 
100 

w*oO* 

100 
100 
100 
100 

100 
100 

§u 

sg 

FCs ! 
* 

" 
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Table 31 
(cont inued) 

Tool Percentage of FCs 

Reamers 89 
Dike pliers S3 
Punches *3 
Strippers 78 
Alignment tools 78 
Soldering gun 11 Dividers 

Grinder HH 
Typewriter 28 
Blow torch 28 
Parallel ruler 22 
Lathe 11 
Hautical slide rule 11 

Table 32 

Test Equipment PCs Use and the Percentage of PCs 
Who Use Each Piece of Test Equipment 

(Job Questionnaire - Item 28) 

Test Equipment Percentage of PCs 

Analyser 
Meggar 
Ohmmeter 
Tube tester 
Voltmeter 
Oscilloscope 

Volt-ohmmeter 
flilliammeter 
Galvanometer 
Echo box 
Dummy antenna 
Multimeter 

frequency meter 
Micrometer 
Condenser checker 
Resistance bridge 
Signal generator 
Vacuum-tube vcltmetei 

100 
100 
100 

Sk 

89 

89 
5b 
56 

33 
33 

28 
28 
28 
22 
17 
17 
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Table 32 
(continued) 

•    •       • •:.            "               »  1 

!Teet Equipment Percentage of JOs j 

Wattmeter 
Ammeter 
Signal strength meter 
Capacity "bridge 
Audio oscillator 

1 
17 
17 
11 ' 
11 
11 

I 
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SECTION III 

INTERRELATIONSHIPS OF ELECTRONICS EATINGS 

Introduction 

This section will present comparative information derived from the job 
descriptions presented in the earlier sections of this report. The various 
jobs will be compared from six different points of view; 1 in terms of the 
activity statements employed in the card sort technique;  with regard to 
the distribution of the total time spent aboard ship by each of the ratings; 
with reference to the records kept in connection with each of the jobs; in 
terms of the publications used by the various ratings; with respect to the 
tools employed in the conduct of the separate job categories; and, finally, 
in terms of the electronic teat equipment-3 which each of the ratings indi- 
cate that they use. 

This section is included in an effort to facilitate an overview of the 
jobs of the ET, SO, ED, EM, and FC ratings. Such an overview highlights 

/ '% those aspects v&ich are common to two or mere of the jobs and those which 
are unique to a single rating. This cross-comparison reveals the extent to 
which the jobs under consideration are related and the extent to which they 
differ from each other. Such job-family information is the basis for cur- 
rent personnel procedures. 

The information upon which the job descriptions are based is derived 
from descriptive techniques emphasizing the job actually performed rather 
than the job that the man thought that he ought to do, was expected to do, 
or might havo dons under special circumstances. Because of this, a com- 
parison of the various jobs based upon this inforration establishes the 
nature and extent of the overlap that occurs among the various jobs as 
they are actually performed aboard ship. j 

Since the descriptions were drawn up from data collected on ships of 
the destroyer class, they present.the jobs only as done on shi"o« of  this 
type, They also provide a basis for the comparison of the jobs done on 
destroyers with descriptions of the same jobs performed on ships of other 
classes* 

1 " I!"   -" 
A complete description of this technique is contained in Report No. 

2 of this series* 
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Comparison of Maintenance Activities 

One of the techniques esployed in the derivation of the present job de- 
scriptions was called the card sort technique. It consisted of members of 
the sample group sorting a large muster of 3 X 5 index cards which bore 
statements descriptive of observable behavior related to electronic mainte- 
nance, Whenever a man encountered a statement which described an activity 
which he performed as a part of his regular shipboard Job, ho set that 
statement aside. Thus, when he had sorted through the entire deck of cards* 
h© had segregated those which applied to hie job from the ones which did not. 
Theoretically, this procedure yields a very detailed and comprehensive job 
description. The deck ©f cards used in the present investigation, however, 
was limited to electronic maintenance activities. As a result, these data 
bear on only this aspect of the jobs being described. 

Representatives of each of the five electronics ratings sorted the 
cards and the results of these sortings are summarized in Table 33- . EhQ ac- 
tivities are grouped according to the mmber of ratings reporting that the 
activity is a significant feature of their jobs* No activity is ineludea 
in the list unless half of the men in at least two ratings indicated that 
they customarily sngaga la that activity. 

Valuable insights regarding the various jobs can be obtained throughout 
this section of the report if the pattern of the underlines is considered 
before aay attempt is sad® to identify the different ratings. 

Similarities between jobs become evident at the "three ratings* stage 
of Table 33* %$  the patterns forced by the underlines are esamineds it be- 
comes apparent that the .jobs listed in the first, seconds and fifth columns 
have a graa.t deal more in aomaoa with each other than with those jobs pre- 
sented in columas three and four* This analysis is independent of the job 
title given in the heading of each column. However, when this information 
ia checked against a knowledge of thas© particular ratings ana when the five 
jobs are compared, the jobs of ths electronics, technicians, the sonarmen, 
aad the fir© control technicians' ara found to be very similar (maintenance-. 
wise) to @ach other although differing rather definitely from ths jobs of 
the radaraea or the radiomen* 

i 
I 

Table 33 

A  Summary of the Electronic Maintenance Activities 
Performed 'by Electronics Eatings 

i ACTIVITY 

Instruct personnel in safety 
precautions 

Olean interior of ecpiipment 
01«an exterior of electronics g@ar 

ET   i SO 

f? 
~sij~ 

EM 

JL 

«5 

so 

TO 

25 
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Table   33 
I 

! 
1 

(continued) 
* 

ACTIVITY W SO RD EM 
"""•' • "'I 

PC 

Pour ratings 
Supervise preventive maintenance ' 

activities 51 hz 25 11 SI 
Obtain information from operators 

oh how gear broke down 11 ifaw MO 69 

Three ratings ; 
lubricate bearings 21 6o CO 15 2| 
Lubricate gears ST 51 11 20 
Replace indicator lamps m s 20 68 
Read schematic diagrams 100 

wmmm 

I Ik 05 Si | 

Use voltmeter 25 05 05 gg j 
Check circuit continuity 

mmmm 

100 |2 00 00 Sg i 
Replace fixed fuses 25 19 25 SI ! 

s 

Replace fixed resistor 21 s 05 00 n ! 1 
Inspect tube pins for burning ox* 

corrosion 6l 51 19 15 62 
Inspect fuses and resistor clips 

for pitting or burning Ii 51 19 15 §2 
Determine value of component from 

color coding 
Pill out failure report 

25 
21 

jjg 

51 
10 
05 

05 
05 

56 
5 

Review records for possible cause I 
of failure 

Jjg5fe» 

54 
10 05 n > 

Visually inspect tubes  for gas 25 05 r.'t\ 1 
Visually inspect tubes for open ! 

filament 21 & 
M 

2^ 01 li 1 
Replace rectifier tubes 21 10 10 81 I 

Two ratings 
Adjust cathode ray tubs positioning i 

adjustments X2, 

00 

;  05 00 31 1 
Use shorting bar 
Adjust antenna coupling 

25 
$2 

; tie 
! °5 

35 
5° wu 1 

Adjust noise limiter WJ> 
11 Liu bO ; 00 1 

Estimate and check to see whether the " ! 
frequency is within desired limits § 30 ;    00 eg 12 - 

Replace coils IS ; 00 00 1 §S 5 
Replace potentiometers s 47 00 00 1 sf 

• 
1 

Repair terminal postsi plugs and con- 1 t i 
1 

nections 21 kz ]  00 00 j 31 
l i 
i 

Requisition spare parts 8 26 1 Ik 05 1 81 " 
Clean air filters Ho 4S 10 j 50 
Check for open coil IS 35 00 ! 02 
Measure transformer voltage §2 

| 

i& 00 00 
• 
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Table 33 
(continued) 

ACTIVITY •§£ 

—11 

so RD EM PC 

Replace fixed capacitors ai H5 05 00 fa. 
Replace brushes in geaerators 3£ 09 10- 00 £2 
Teat vacuum tube for intermittent shorts 
by rocking it in tube tester 51 ^7 lU so 62 

Supervise corrective maintenance acti- 
vities Mo iH 30 8S 

Measure tube transconductance with tube 
tester OR 

Afk 
Uh CO 10 §2 

rieasure generator voltage output AQ 00 00 '*v 

Replace brushes is motors JO Ik 05 00 

2?. 
Clean switch contact points 21 

U 
m 19 20 

Replace transformers 33 00 00 
Correct instruction books when field 
change is made " 

in 33 10 . 10 SI 
Visually inspect brushes in generators £D 00 10 b9 
Check spare parts bins Si • Ik 00 00 
Take inventory of all spare parts 50 lb 00 05 
Take inventory of all portable testing 

equipment- 5° • 12 00 00 50 
Take inventory of ordinary hand tools 30 Ik, 10 
Check continuity of transmission lines 
with ohmmeter 51 2fc joo 00 j 5k 

*The underlined percentages represent tho 
or more of a rating selected the activity 
Job, 

se instances in which 50% 
as best describing their 

3 

•1 

I 

o 

An analysis of the ^fewo ratings* stage of the table permits further de- 
lineations of the jobs, In this stage, it appears that the first column 
job (ET) and the fifth column Job (PC) are more similar to each other than 
the Jobs in any other pair cf columns. It is of considerable interest to 
note that the job of the son&rman has so few of these activities in common 
with the Jobs of the El and 1*0= The paucity of underlines in the third and 
fourth columns clearly indicates that the ratings contributing this infor- 

ingage in very many maintenance activities. 

A Comparison of Selected Duties 

The m»  SQ» RD* RK, and PC groups were asked to indicate which of their 
duties they considered to be most important. Table 3^ presents a percentage 
breakdown of these responses. Those response categories which applied to 
more thaa 5$ of^ at least one of the rating groups have been included in this 
tablai2(3<a»;i@ 34 is shown on page SJ) 

2 of -Per complete results see fable 51, Data Supplement of Report lo 
this series, _. 
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Table 3*4- 

The Percentages of Each Group Listing Various Duti« 
Considered to "be Most Important 

Most Important Duty- ET SO ED RM FC 

Supervising 
Corrective Maintenance 

1 
66 

3 
s 

8 
1 

11 
0 

5 
55 

Equipment Operating 
Preventive Maintenance 

0 
21 

72 
0 

52 
0 

70 
l 

17 
22 

Phone Tsiker 0 2 5 0 0 
Plotting 
 ,.. _,„., ,.,. 

0 0 10 0 0 

Certain trends in this table support the relationships among the rat- 
ings as pointed out above. The majority of ETs and FCs state that cor- 
rective maintenance of electronic equipment is the most important feature 
of their jobs er>A a large percentage of them (21$ and 22$, respectively) 
report that they regard the preventive maintenance of equipment as the 
most important, feature. The SOs, SDs, and EMa emphasise the operation of 
electronic equipment as the major feature of their jobs and few of them 
indicate strong maintenance interests. Ten per cent of the radarmen re- 
port plotting as their most important duty. 

The Distribution of Total Shipboard Times 

Khile it is not customary ;o emphasize the allocation of time in job 
descriptions, it is none the less quite meaningful to do so. Most jobs 
are made up of a large number of speciflc activities and it is usually 
"necessary to describe the jeb in terms of a selection of those activities 
which are judged to be most characteristic, A knowledge of the relative 
amounts of time spent on an activity permits the ranking of specific ac- 
tivities and thus provides a basis for a systematic selection of the most 
characteristic ones. 

figure *J0 (page 89) contains five pie diagrams each of which repre- 
sents the total time that the men of a givea rating spend aboard ship. 
These circles have been presented previously as a part of the Summary 
Diagrams of Section II. They are repeated here-in order to facilitate 
a ready comparison of the distribution of the total shipboard times. The 
largest single segment of the electronics technician's duty time is label- 
ed ^corrective maintenance." He spends about a third of his time restor- 
ing electronic equipment to operation? about a third of his time doing 
preventive maintenance, keeping records, and discharging his petty officer 
responsibilities; and the remainder of hie time off duty. 
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Sonarmen spend about a quarter of their total shipboard time operating 
the sonar equipment. On the basis of the diagram, it appears that the acti- 
vities of the scnarman are more varied than those of the electronics techni- 
clan. ^% 

The largest segment of the radarme^a total time is associated with the 
operation of radar equipments The total time of the radarmen appears to he 
distributed r&thar evenly over the various activities* 

Forty per cent of the radiomen's total time is devoted to the operation 
of radio equipment* Thirty-two per cent of their time aboard ship is spent 
off duty, and the "balance of time i§ spent on lesser responsibilities. 

Those fir1© centrslmea on @aeh ship who have the most, to do with the 
maintenance of firs control radar spend the greatest proportion of their 
duty time maintaining that equipment* 

Since much of the research effort was directed toward the problems of 
adequate electronic satnten&nce, it may be well at this time to inspect Fig- 
ure *K> In, order te determine the percentage of time that each of the ratings 
devote to electronic s.aiatsaaacs activities. 

The electronics technicians report that they spend W5$ of their total 
shipboard time engaging in some form of maintenance. The fire controlmen 
in the sample reported that they spent yi$ of their total shipboard time |"i 
on maintenance. Sonarmen, radiomen, and radarmen report that 11$, 8$, and 
5$ of their time* respectively, is davotsd to electronic maintenance, 

Additional information regarding preventive maintenance of electronic 
gear is found in the general questionnair® employed in the accumulation 
of the data.^3 in that questionnaire, the electronics materiel officers, 
the anti-submarine warfare officers, and the combat information center 
officers were asked to give their opinions regarding the amounts of time 
that the enlisted men under their control should spend performing preven- 
tive maintenance. 

Figure Ul (page 93.) compares the opinions of the cognisant officers 
with the actual time reported by the ETs, SOs, and EBe, She figure indi- 
cates that the ETs spend a larger proportion of their time on preventive 
maintenance than the other ratings. Hone of the ratings spend as such of 
their time engaging in preventive maintenance as their cognizant officers 
think they should* The greatest discrepancy occurs with regard to the 
preventive maintenance time of the radarmen who spend five per cent of 
their total shipboard time on this activity while the CIO officers indi- 
cate that these man should spend 21$ of their time on it. Ooaparative 
information with regard to the parentage of total time which EMs and FCs 
should spend on preventive maintenance is not available because the opinions 
of the cognizant officers were not sought. 

13 
A complete description of this technique is contained in Seport Bo. 

2 of this series. 
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RECORD Keeme 

CCPStSTSVE 
MAINTENANCE 

PREVENTIVE 
MAINTENANCE 
7 

ELECTRONICS  TECHNICIAN 

PREVENTIVE     /•« L „, 
MAltfT&iANCg/Ufe /5 % 

PHONE TALKER 
REC08B  KEEPIN8 

V^g^ OPERATE RAOAR-1%      MAiKtgNA.^CS' 
OPERATE FIRE GONTRCL-1% 

CORHf STIVE MAINTENANCE 

TALKER 

PLOTTIHQ 

SONARMAN RADARMAN 

§§ 

NOM-iSLii&TKHwC 
OUT»|S 

RECORD KEEPING 

PLOTTER-.&V 

X 
CORRECTIVE 

MAINTENANCE 

\ 
PREVENT iVE 

!3%      MAIK7EHAHCE 

PHONE TftLICT-»Vj^9% 

'•^^-•OPERATE FIKE CGMTKOL-I% Gurmi      I 
CORRECTIVE  MAINTENANCE ^~^~T' '      ' 

PSKVEKTIVE  MAifcTgRAKCE OPERATE RADAR•* 

OPERATE 
FIRE  CONTROL 
;OUtPMEKT 

RADIOMAN FIRE CONTROLfvlAN 

FiG.40.    A COMPARISON OF THE DISTRIBUTION OF EACH  RATINGS   TOTAL 
SHIPBOARD  TIME. 

% 

I 

1 
•s 
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o 
100 

90 

so 
70 

6o 
50 

kQ 

30 

20 

10 

0 

ezzi 

ET 

W3&1    Cognizant Officers1 Opinion 

.(.V.'.vlvj    Per Cent of Total Time Spent 

r.- 

liia >>t'-''t _£^L 
SO E3 EH FC 

Pig. Hi, Percentage of Total Shipboard Time Devoted to 
Preventive Maintenance. 

In terms of corrective maintenance, only the electronics technicians 
and the fire controlmen report that an appreciable percentage of their time 
is expended on repairing electronic equipment (31$ and 18$, respectively). 
The sonarmen reported that they spent 55® °f their time in this manner, the 
radiomen spent 2$ of their time, and the radarmen 1$ of their time doing 
corrective maintenance. 

O 

All of the members of a ships crew are required to assist with the 
ship's work and to engage in activities which are not,   strictly 'speaking, 
a part of their specialties.    These activities are generally of two types 
with regard to the sample of men employed in the present study.    On the 
one hands,  there are general petty officer duties such as quarterdeck 
watches and shore patrol and,  on the other hand, menial duties such as 
working parties, mess cookings  and laundry details.    Figure H2 presents 
the percentage of time that each of the ratings in question spend on these 
*non-electrenic* duties.    As in Pigure Hi,  the opinions of the cognizant 
officers are presented in order to facilitate a comparison of the times 
that the officers think should be devoted to these non-electronic duties 
with  the  tiffin   that   t.hs  mrm. rannrt.     Vltmra   liO  Is   oVim-m   «n Tioce Q3 

r 
Si 
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90 

so 

70 
Go 

Uo 
30 
20 

10 

0 

j%#%4   Cognisant Officers' Opinions 

[vl'.vl'l  Percentage of Total Time Spent 

p/v.v. 
mtmmm mm-m- ********* Hi Eft/'A , P3 

Ml''      ' 
' SO SS HI"! PC* 

•PCs are represented "by a sample consisting of one 
man.per ship. 

Fig* 42. Percentage of Total.Shipboard Tim© Spent on 
Non-Electronic duties* 

A Comparative.Analysis of Materials Used 

Similarities and differences among jobs are often highlighted "by a con- 
sideration of the materials used in congestion with the Jobs. This section 
of the report includes, tables concerning the records which the men of each 
rating keep- .the publications they read* and the tcols and test equipments 
they use. 

Nineteen kinds of records were reported aa telng used by 50$ of one or 
more of the five ratings* These records are listed in Table 35 in the or- 
der of their popularity. One of the records (monthly equipment check list) 
was indicated by all of the ratings. More frequent check lists (daily and . 
weekly) were cited by.all of the ratings except electronics technicians. 
Generally speaking* it appears that the firs contr oilmen employ check-off 
lists to a greater, extent than the other ratings while the 2STs use them re- 
latively less than"any.of the other four ratings. 

Patterning of the underlined values does not occur to an appreciable 
degree  throughout the table but there is an indication of such patterning 
at the ptwo rating1* level. Here it will be noted chat the electronics 
technician5£ job and the fire controlm&n'a job are similar with respect to 
the records that each keep. By the same token, there is a slight indica- 
tion that the jobs of radarmen and radiomen have certain records in common* 
Again it must be pointed out, that this information is "wither new acr BUT* 
prising but is presented ia the interest of developing a complete and ade- 
quate set of job descriptions. 
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Sable 35 

A gtiEHary of the Records Kept "by 
Eleotro»ies Hatlegs 

Record 

Monthly equipment check list 

Four swings 
T^aily equipment cheek list 
Weekly equipment check list 

Ebree ratings 
Equipment log 
Operating log 
CorrectITS maintenance record 

ffwo ratings 
Failure report 
lepair record 
Standard navy stock card 
Spar© parts record 
Eadio log 
Radio operator recorder leg 

One rating 
Electronic ©quipaeat history 
field ehasg© record 
Electronic service repair report 
CIG logs 
DM legs 
Equipment installation record 
Resistance test record 

m 

2k* 

U3 

27 
oo 
6S 

so 
JL 
§1 

66 

US 

00 
15 
00 
00 

Uh 
39 
22 
00 
00 

13 

JL 
51 '& 

29 

29 

25 
00 
00 
00 

§ 

00 
00 
00 
00 
00 
00 
00 

± 
II 

^fha underlined percentages indicate those instances ia which 
g0$ or more of a rating indicated that they kept the designated 
record* 

© 

She publications used "by the various electronics ratings ar© listed in 
Sable 36.    Only those publications which were used by at least 5O5S of on* 
of the ratings are included in the list.    Thar© is little erideace of job• 
faaily grouping with respect to the publications that are used*    ffable 36 
is shown on page gH* 

I 
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Table 36 

A Summary of the Publications Used by 
Electronics Eatings 

Publication 

rive ratlggg" 
Instruction books (general) 

Pour ratings 

H&VS&ip 'a1 instruct ion books for each 
'."   equipment 
T.extbooka pertaining to electronics 
USP publications 
BUShip's manuals 

Two ratings 
JAMP publications:' 
AC? publications 

tee £j||Aj^» 
Radar maintenance bulletin 
Electron 
Communications electronic maintenance 

"rail ©tin 
Sonar maintenance bulletin 
General signal books •' "' 
CSP publications 
SMC publications 
JAHP publications 

BT 

22< 

8 

11 
u 
25 
00 

SI 
21 
ss 

•00 
00 
00 
•20 

SO 

"SI 

17 
15 

00 
249 

00 
81 
30 
26 
00 
12 

ED T 

30 
25 

51 

10 

oo»- 
00 

vi is 

HM 

15 

4 
OS 

Qb 

00 
00 

12 
00 
149 

35 

re 

II 

C&MB 

28 
^0 

00 

39 

11 
3D 
00 
00 
rjf. 

11 

*The underlined percentages indicate 
men in the rating use the "publication. - 

that 50$ or more of the 

••:-. 

k 

•>; 

Table 3? (p&S® 95) compares five of the electronics ratings in terms of 
the tools.that they use on their jobs. Only those tools used by at least 
*Q$  of any rating **-r* included* The most .striking features of this table are 
.exemplified in that part labeled "three ratings." Here it is found that the 
three so-called •s.&inteasnoe ratings stasd.out from the two operatic ratings. 
The similarity between the jobs of the electronics technicians and the fire 
controlmen is still evident at the "two ratings" stage although the sonarmen 
have dropped out. It is interesting to note that the similarity between the 
job of the BX»s and that of the BMs in terms of the tools they use is negative 
rather- than positives that is» these two jobs *end to group together be- 
cause they don't use tools rather than because both groups report the use of 
the same tools* 
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Taole 37 

Suanary of "the Tools Used, 
Electronics Eatings 

fool 

^rewdriTers 
Peas He 

Four rattags 
(Ifone] 

Sfcre®. r&tiza 
Long-nose pliar.s 
files 
Sad wrenches 
Allen wrenches 
Earners 
Bike pliers 
Brills, 
Sald©ri^g gun < 
Crescent wrenches 
Socket wrenches 

fwo ratings 
Power drill     "*"'., 
Punches 
Eacks&wa 
Alignment tools 
Strippers 
Hand drill 
Typewriters 
Dividers 

One rating 
Parallel rulers 
DET arm 
Nautical slide rule 
3fap and dies 
Reamers 

If 

It 
8"S 

s 
Ig 

JO 

11 

10 
00 
00 

22 

2| 
3£ 

?*s? 

^3 

45 

}2 

33 
19 

35 
24 
10 
24 
00 

KD 
it 

29 

16 

22 
10 
X? 
00 
IS 
00 

16 
12 
12 
00 
00 
14 
2B 
86 

98 

00 
00 

16 
00 

-10' 
15 
lp 
14 
12 
10 
00 

10 
00 
00 
00 
00 
11 

00 

00 
00 
00 
00 
00 

100 
15 

100 
100' 
.100, 

loo 
§1 

100. 

100 
100 

«te*» 

28 
61 

22 
00 
11. 
oh 

% 

:i 

'"' 

*Ths underlined percentages indicate that 50$ or more of the 
m&n in the rating us© .the tool. 

She.final table consists of a listing of the test s^uipmeats and the 
percentage of sum indicating that they use each,,    Mo pieces of test .equip- 
.merit -are used hy ell of the ratia®s(uader the 50$ cut-off criterion),    The 

„Q?5<aa' 
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most popular equipments are the tube tester and volt-ohmmeter which are used 
hy the IS's,  the SOs,  and the PCs.    Agftin there is an indication that these 

three ratings have something in common which they do not share with the EDs 
and the RMs.    At the ;Hwo ratings" stage of the table it  is also apparent 
that the similarity between the 2!Ts and the PCs persists after the sonarmea 
have dropped out of the group» 

-V 

Table 30 

A Summary of Test Equipments Used by 
Electronics Batlags 

Test Equipment 

Five ratios 
(Kons) 

gota? ratia^e 
(loneT• 

Three rating* • 
Tub© tester 
Tolt-Oiiaiaet er 

Two ratings 
Oscilloscope 
Multimeter 
Ghiameter 
Analyzer 
Meggar 
Milli&mmeter 
Toltmeter 
Frequency meter 
Xtasy aatenaa 
2cho box 

One rating 
Beat frequency oscillator 
Signal generator 
Tacuum tube voltsseter 
Ssssge calibrator 
Condenser checker 
Tfettmeter 
Capacity bridge 
Ammeter 
Audio oscillator 
Galvanometer 

TO     SO     3D 
% j   4 

P7 

21 
98 

ox 
go 

is 

^7 

2 
10 
1? 
15 
22 
£1 
00 
00 

51 30 
PF 39 
82     hi 

1 55"   oo 
5E 00 

00 
00 
15 
00 

I?   | oo 

e'.O 

10 

33 
00 
15 
00 
00 
10 
15 
IS 
11 
k& 

j 
| 00 

11 
! 00 
I    "5T! 

j.OG 
I 00 

00 
00 

EK 

11 
00 
11 
00 
00 
Ik 

go 

29 
00 
00 

oo   I 00 
oo ! la 

ik 
21 
00 

FO 

hi    QU 
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*The underlined percentages indicate that 50$ or sior-e of the ?i*en 
in the rating use the test eouipaant. 
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Is, this end the previous tables of this section (Tables 33 through 37» 
inclusive) , the zero entries have interesting implications. For example, if 
a given rating uses very few tools or test equipments, keeps few or no 
maintenance records, and reads none of the maintenance publications, it must 
"he assumed that men of that rating do very little electronic maintenance. 
On the other hand, those ratings which signify the use of many maintenance 
publications, tools, test equipment and records may be assumed to devote 
much of their time to maintenance. 

General Comments 

A comparison of the ratings (SP, SO, ED, SM, FC) based upon their main- 
tenance activities, the records they keep, the publications they read, and 
ths tools and test equipment they use revsals that the job of electronics 
technician and ths job performed by the fire control maintenance technician 
are quit© similar. The, sonarmen have a great deal in common with both the 
15 and the FC but generally appear to be leas concerned with maintenance 
than either of these two ratings. All of the comparisons indicate that the 
radarman's and radioman's jobs have less in common with the other three 
.jobs or with each other. 
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Appendix   A 

Procedure For Computing "Per Cent Tim 

As a "basis for comparison of the times spent under various shipboard 
conditions,   it becomes necessary  co derive a single number to r#|>r#*0at 
each conditions    The raw data consist of percentages repos:ted by saembert 
of the s&sspl® group in response to questionnaire items.    Bash saa was free 
to specify any activity and the percentage of his time devoted tc- it*    2h* 
task of the writers,  then, w,e to convert this set of percentages ts a 
single nuiaber which was representative of the time spent by sach...rating on 
each activity^ under each of the shipboard conditions. 

The procedures which was developed required that the activities rsspfra-tgd 
under a given shipboard condition be grouped into categories {such, aa *pr«« 
vantiva maintenance*).       ¥hen this was done the total number of percentage 
points reported for each category was determined.    This figure becaaw* tl» 
numerator of a fraction*    The denominator wag calculated by multiplying 100$ 
by U (where H equals the number of men responding under the given condition)* 
Thus,   if all of the sen spent all of their time on some one activity,  the 
fraction would be equal to 1.00 and would be equivalent to 100$ of the total 
time.    Or,  if one-half of the men of agiven rating spent one-half of their 
time on a certain activity,   then this activity would cor.sume 2~$> of that 
ratings' time under the specified shipboard condition. 
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